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More and more, electrical appliance cus- 
tomers are asking — “Will it cause radio inter- 
ference?” And in the answer to that question lies 

the secret for many more sales of your products. 


Here at Cornell-Dubilier you'll find your answer — in a modern 
and complete laboratory, devoted to RADIO NOISE AND 
SPARK SUPPRESSION DEVICES — the industry’s most expe- 
rienced engineers — the thirty -eight- year C-D background, un- 
equalled in the capacitor field. They’re all at your disposal — 
NOW. Whether you want toRadio Noise-Proof equipment al- 
ready in production — or if you’re engineering a new product 
from the ground up — C-D Quietones will do the job efficiently 
and permanently. YOUR IN- 
QUIRIES ARE INVITED. Cornell- 
Dubilier Electric Corporation, Dept. 
J-8, South Plainfield, New Jersey. 
Other large plants in New Bedford, 
Worcester and Brookline, Mass., and 
Providence, R. I. 


Make Your Products More Sale- 
able with C-D Quietone Radio 
Noise Filters and Spark Suppressors 
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A special section listing technical specifications of all 
television receivers; prepared by the editors of Tele-Tech 


COVER: Measurement of light color values given by television picture tube screens is a regular quality- 


control procedure in the cathode-ray tube plant of Sylvania Electric Products, Inc., Emporium, 


Pa. 
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E, new simplicity, wide range, and high accuracy in the control oj modern electronic circuits 


Cutaway view of the 
HELIPOT (Model A- 
10 Turn-—13%4" Di- 
ameter) 


Provides many times greater resistance control in 
same panel space as conventional potentiometers! 


F YOU are designing or manufacturing any type of precision 

electronic equipment be sure to investigate the greater con- 
venience, utility, range and compactness that can be incorporated into 
your equipment by using the revolutionary HELIPOT for rheostat- 
potentiometer control applications...and by using the new DUODIAL 
turns-indicating knob described at right. 

Briefly, bere is the HELIPOT principle... whereas a conven- 
tional potentiometer consists of a single coil of resistance winding, the 
HELIPOT has a resistance element many times longer coiled helically 
into a case which requires no more panel space than the conventional 
unit. A simple, foolproof guide controls the slider contact so that it 
follows the helical path of the resistance winding from end to end as 
a single knob is rotated. Result...with no increase in panel space 
requirements, the HELIPOT gives you as much as 12 times* the control 
surface. You get far greater accuracy, finer settings, increased range— 
with maximum compactness and operating simplicity! 


COMPLETE RANGE OF TYPES AND SIZES 


The HELIPOT is available in a complete range of types and 
sizes to meet a wide variety of control applications. . . 

MODEL A: 5 watts, 10 turns, 46” slide wire length, 134,” case 

dia., resistances 10 to 50,000 ohms, 3600° rotation. 

MODEL B: 10 watts, 15 turns, 140” slide wire length, 31/4" 

case dia., resistances 50 to 200,000 ohms, 5400° rotation. 

MODEL C: 3 watts, 3 turns, 131/." slide wire length, 134,” case 

dia., resistances 5 to 15,000 ohms, 1080° rotation. 

MODEL D: 15 watts, 25 turns, 234” slide wire length, 31/4" 

case dia., resistances 100 to 300,000 ohms, 9000° rotation. 


MODEL E: 20 watts, 40 turns, 373” slide wire length, 31/4” 
case dia., resistances 150 to 500,000 ohms, 14,400° rotation. 


Also, the HELIPOT is available in various special designs... with 
double shaft extensions, in multiple assemblies, integral dual units, etc. 

Let us study your potentiometer problems and suggest how 
the HELIPOT can be used — possibly is already being used by others 
im your industry —to increase the accuracy, convenience and sim- 
plicity of modern electronic equipment. No obligation, of course. 
Write today outlining your problem. 


*Data for Model A, 134" dia. Helipot. Other models give even greater 
control range in 3" case diameters. 


The inner, or Primary dial of the DUODIAL shows exact angular pos1- 
tion of shaft during each revolution. The outer, or Secondary dial 
shows number of complete revolutions made by the Primary dial. 


A multi-turn rotational-indicating knob dial for use 
with the HELIPOT and other multiple turn devices. 


HE DUODIAL is a unique advancement in knob dial design. 

It consists essentially of a primary knob dial geared to a 
concentric turns-indicating secondary dial—and the entire unit is so 
compact it requires only a 2” diameter panel space! 

The DUODIAL is so designed that — as the primary dial rotates 
through each complete revolution—the secondary dial moves one divi- 
sion on its scale. Thus, the secondary dial counts the number of com- 
plete revolutions made by the primary dial. When used with the 
HELIPOT, the DUODIAL registers both the angular position of the 
slider contact on any given helix as well as the particular helix on 
which the slider is positioned. 

Besides its use on the HELIPOT, the DUODIAL is readily adapt- 
able to other helically wound devices as well as to many conventional 
gear-driven controls where extra dial length is desired without wasting 
panel space. It is compact, simple and rugged. It contains only two 
moving parts, both made entirely of metal. It cannot be damaged 
through jamming of the driven unit, or by forcing beyond any me- 
chanical stop. It is not subject to error from backlash of internal gears. 


TWO SIZES—MANY RATIOS 


The DUODIAL is now available in a 2” diameter model and 
soon wil] also be available in a new 434” diameter model for main 
control applications. Standard turns-ratios include 10:1, 15:1, 25:1 
and 40:1 (ratio between primary and secondary dials). Other ratios 


can be provided on special order. The 10:1 ratio DUODIAL can be 
readily employed with devices operating fewer than 10 revolutions 
and is recommended for the 3-turn HELIPOT. In all types, the primary 
dial and shaft operate with a 1:1 ratio, and all types mount directly 
ona % 


” round shaft. 


Send for this 

HELIPOT AND DUODIAL CATALOG! 
Contains complete data, construction de- 
tails, etc., on the many sizes and types of 
HELIPOTS...and on the many unique fea- 
tures of the DUODIAL. Send for your free 
copy today! 


THE Helipot CORPORATION, SOUTH PASADENA 3, CALIFORNIA 
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HOW SOON 475-910-MC TV?—Prior to the Sept. 20 
FCC hearing on this subject, there is speculation wheth- 
er or not this band can be used within the next two 
years. In spite of the increased difficulty in covering a 
city with UHF, however, it is actually possible to have 
commercial operation within 14% years, because field 
tests supplementing those already run could be finished 
by the end of 1948. Pressure on transmitting-tube engi- 
neers could produce suitable tubes, not as powerful as 
those used today, but giving sufficient output so that 
with extra high-gain transmitting antennas, cities having 
few skyscrapers can be covered. 

If the range is limited, parabolic reflectors (less than 
2 ft. in diameter) at receiving locations would yield gains 
of as much as 15 times that now obtained with single 
dipoles. Such antennas if rotatable at the receiver would 
also eliminate “ghosts”. Manufacturers of TV trans- 
mitters could design such equipment before the end of 
1949 if there was sufficient demand. 

Most TV engineers believe about 35 channels are 
needed. With the present low bands added to this new 
band such.a number could be attained. 


RESEARCH RUN RAMPANT—One of the most far 
reaching research programs ever attempted, now pro- 
ceeding under Government sponsorship, is responsible 
for the continued existence of dozens of war-born com- 
panies that never had to face the problem of competitive 
selling to the public. The plan is to run down every un- 
usual effect ever discovered to see if it might fit in the 
defense picture somewhere. Doubtless many of the 
programs will lead to worthwhile solutions to problems 
of public interest. 

But we view with misgivings the present trend toward 
requiring Uncle Sam’s backing before anything is un- 
dertaken along this line. Government spending has 


SHUT OSES: 


created a tax rate so high that private industry rarely 
can undertake the planned research it once did, with- 
out being subsidized. Programs of this sort are expensive 
in any case. But the present method of research opera- 
tion seems to top all in this regard. 


EXPORTING TV XMITTERS AND SETS—Already the 
RMA is laying plans to develop markets abroad for tele- 
vision transmitters and receivers, despite the hectic 
shortages at the moment existing inside U. S. A. In 
this new move some problems remain to be considered. 
In many foreign countries 50-cycle ac supply is going 
to require some redesigning of sets for export. 

Great Britain also has her eye on TV exports, and 
if present BBC standards employing fewer than our 525 
lines and also vertical polarization, are adopted in coun- 
tries purchasing British equipment, certain U. S. modi- 
fications may be called for. At any rate now is the time 
to attempt worldwide standardization of TV specs. 


RADIO METHODS LEAD—or are at the forefront in 
practically all military research programs. In any case 
of war emergency a situation will be created that so 
many technical workers will be required to build the 
projects already developed and “put on ice” for the time 
being, that much time will be lost training other thou- 
sands as to their operation and use. On the other hand 
one hears that any future war may be over in days or 
‘even hours! 

All this indicates that a program for complete stand- 
ardization of methods of construction of components 
and operating instructions must be put in effect now or 
the proposed technical advantages will never get a 
chance to be realized. Standardization might logically 
start with the minor accessories to the equipment, say 
cable types and terminal plugs, or similar items. 


TELEVISION RECEIVER SPECIFICATIONS ... See Part 2 


The first compilation of its kind in the history of the television industry, the television 
receiver specifications included as Part 2 in this issue is the industry's most complete 
and authentic tabulation of television receiver data on record. The specifications reveal 
many valuable statistics on receiver design, capacities, circuits, characteristics, etc. 
Look for your copy of the specifications chart in this issue. 
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HE world market for radio and 

communication equipment ex- 
ports from the United States is 
dwindling, but despite this fact an 
unusual opportunity lies ahead for 
advantageous capital investments 
for American industry. This is the 
opinion of Richards W. Cotton, en- 
gineer and industrialist and Anglo- 
American industries consultant.* 

The fact that foreign markets are 
closing down reflects the new role 
which radio products have assumed 
in national life. Considered a ne- 
cessity for national defense, radio 
parts manufacturing is subject to 
the many restrictions placed upon 
priority metals by every foreign 
government. On the other hand, ra- 
dio and communication equipment 
are classified as luxuries and as 
such are subject to the import regu- 
lations which give import priority 
to “essentials” such as food, cloth- 
ing and certain industrial products. 

An added obstacle to the devel- 
opment of export markets for radio 
products are the world monetary 
policies restricting the transfer of 
foreign capital to the United States 
in payment for goods accepted 
abroad. Limited foreign credit does 
not offer much relief since it is re- 
served for “essential” goods. 

At the present time Great Britain 
is completely closed to American 
exports; the Argentine is also 
closed; Brazil, for instance, will not 
accept radios equipped with loud- 
speakers; Switzerland is completely 
open to American exports; the re- 
maining markets of the world of 
interest to the radio industry are 
bound by restrictions of one kind or 
another which change weekly and 


which permit only limited imports. 
At this time of writing, foreign 


import regulations of several coun- 
tries will permit the United States 
to export to them limited quantities 


*347 Madison Avenue, New York, N. Y. 
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Report on the 
WORLD MARKET for RADIO 


Prepared by STANLEY GERSTIN, Assistant Publisher, TELE-TECH 


© American experts point to opportunities for venture capital abroad 
despite dwindling market overseas for export of radios and component 


parts, 


© Marshall Plan insures dollar value of American investments in for- 
eign manufacturing ventures but excludes radio products in aid plan. 


© Opportunities abroad give radio industry something to think about. 


of certain radio parts not now being 
made in those countries. Generally 
these exports are confined to radio 
components not in native produc- 
tion. Such imports serve to siphon 
off approximately eight percent of 
American output. Since this gener- 


ally represents surplus from domes- 
tic stock piles, rather than specific 
production for foreign markets, it 
does not mean foreign trade in any 
real sense of the word for American 
radio manufacturers. 

Despite these seemingly discour- 


Allocation of funds for foreign aid is shown below. Chart prepared by Dun & Bradstreet, N. Y. 
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aging facts, the unusual opportunity 
which does exist for venture capital 
is in the construction and develop- 
ment of radio parts manufacturing 
within certain foreign countries. 
American investments can be made 
by providing know-how and by li- 
censing patents in return for royal- 


and COMMUNICATION Equipment 


ties, or by engaging in actual 
manufacturing enterprises. Foreign 
countries generally welcome Amer- 
ican investments, wholly owned or 
minority interests. In the opinion of 
experts experienced in foreign in- 
dustrial activities, partial American 
ownership is recommended as the 


seein 


Exports of U S. Radio Parts to Foreign Countries 
(Typical list of component parts exported during April-May, 1948) 


Trans- Capacitors Resistors 

mitting Receiving For Radio For Radio Loud- 

Tubes Tubes Sets (Net) Sets (Net) speakers 
Mexico 1,743 195,831 88,134 146,264 8,206 
Brazil 1,048 302,637 245,017 346,237 60,099 
Argentina 4,343 404,902 719,802 353,300 40,105 
United Kingdom 593 4,004 none 6,250 none 
Portugal 266 29,415 9,521 none none 
India 94 8,625 47,206 none 324 


Compiled from U. S. Dept. of Commerce figures 


Partial breakdown of industrial products (no radio) for foreign aid. @©Dun & Bradstreet 


INDUSTRIAL GOODS, ETC. 
Petroleum products 


142.2 


379.7 
245.3 


Source breakdowns for individual items in this group not 
available. However, of the total of $1,344 million dollars, 
$331 million will be purchased from U.S.A., $1,013 million 
from other Western Hemisphere sources. 


| 239.6 
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safest and most profitable invest- 
ment. 

Radio manufacturing projects 
abroad are subject to the restric- 
tions of government priorities on 
essential materials although mate- 
rials not available domestically can 
be imported raw or as finished 
products, depending on regulations 
in force at the particular time in the 
particular country. 

While the Marshall Plan does not 
provide a single dollar’s worth of 
buying power to foreign countries 
for radio and communication 
equipment from this country, it 
does insure profits in dollars up to 
the value of. the American invest- 
ment for a period of 14 years ata 
cost to the investor of 1% per an- 
num for this protection. Experience 
has shown it to be possible to real- 
ize complete return of the invest- 
ment in much less time than the 
maximum 14 years of protective 
coverage by the United States Gov- 
ernment. 

In the opinion of world trade ex- 
perts, there are a few stable coun- 
tries where it would be advanta- 
geous to engage in foreign manu- 
facturing of radio parts, and where 
the percent of return is more favor- 
able than in the United States. Fa- 
vorable markets are considered to 
be England (for export to other 
countries, such as Argentine), 
France, Italy, Sweden; South Afri- 
ca; Australia; India and Indonesia; 
Mexico, Brazil and Argentine. 

The greatest country of opportu- 
nity is considered to be India which 
is forcing domestic industrial devel- 
opment on a gigantic scale. This 
country has the natural wealth and 
raw products needed by the rest of 
the world in limitless quantities. 

Although the general situation 
may appear somewhat confusing to 
American radio manufacturers cu- 
rious about foreign markets for ex- 
port or for foreign manufacturing 
ventures, the difficulties that exist 
serve to bring into sharp focus the 
nature of the opportunities abroad. 
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TANDARDIZATION of compo- 
nent parts is a goal towards 
which the industry has been striv- 
ing for many years — this state- 
ment epitomizes the sentiment of 
an important group of the compo- 


nent parts manufacturers, and it 
reflects an interest on the part of 
the radio industry in reaching pro- 
duction efficiency through the use 
of standard specifications. 


Component Parts 


STANDARDIZATION 


What manufacturers say about need for uniformity of parts specifications 


To the question of what has been 
achieved in the standardization of 
radio components, and what such 
standardization can mean in terms 
of production efficiency, lower man- 
ufacturing costs, uniform receiver 
performance and simplified mainte- 
nance, the editors of TELE-TECH 
present a round-up of comments 
from manufacturers who have re- 
sponded to date to our inquiries. 


TIME TO SET INDUSTRY STANDARDS 


By W. C. HARTER, Vice-President, Solar Mfg. Corp., North Bergen, N. J. 


Before the war, the variety of 
tubes, resistors, condensers, coils 
and hardware was limited only by 
the desires or fancies of hundreds 
of engineers and by the ability of 
parts makers to tool and tool and 
tool. Possibly this haphazard pro- 
cedure was a necessary adjunct to 
pioneering and growth. 

The automotive industry experi- 


ale) 


enced similar confusion in its early 
days, but with the advent of sta- 
bility there also came standardiza- 
tion — of spark plugs, tire sizes, 
bumper heights, fan belts, sealed 
beam headlights, etc. Or maybe co- 
operative standardization helped to 
bring about industry stability. 
Today—while postwar radio sets 
are still in the making—is the time 


for top radio executives to insist 
that engineering and commercial 
departments work with the prope 
committees of the Radio Manufac- 
turers’ Association to establish in- 
dustry standards. If it is not done 
now, the next opportunity may be 
years away. 

Here is an example of what can 
be accomplished. In one class of 
components, namely dry electrolytic 
condensers, there were more than 
500 different types, ratings or sizes 
used as filters in the various radio 
sets made in a pre-war year. Chie! 
engineers appear to agree that be- 
tween 30 to 40 standard units will 
meet all filtering requirements in 
95% of the chassis built. 

Should something like 40 electro- 
lytics be adopted as standard type 
filters, the manufacturers of these 
condensers can produce in larger 
quantities and in more fully mech- 
anized departments, furnishing 2 
more uniform product at lower cost. 
It is probable that metal encased 
units — with their longer life — 
can be made so economically that 


STANDARDIZATION OF GOMPONENT 
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WILL RESULT IN —— 


RADIO PARTS. 


PRODUCTION EFFICIENCY e LOWER COSTS 
PERFORMANCE UNIFORMITY @ INTERCHANGEABILITY 
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inferior cardboard enclosures can 


,— into attempts at 


to achieve much 
} Standardization. 


; tions for 


be eliminated as standards. Some 
production can be maintained in 


“off-season.”’ Set manufacturers’ and 


service department inventories can 


' be kept lower than heretofore. The 


public obviously will benefit by 
cost reduction in both sets and 
service charges. 

Although condensers are used as 
an example, similar benefits and 
economies will accrue to the indus- 
try and the public by elimination 
of unnecessary types of other com- 
ponents. 


STREAMLINE PRODUCTION; 
INCREASE EFFICIENCY 


By P. M. DEELEY, Vice-President and 


| Chief Engineer, Cornell-Dubilier Elec- 


tric Corp., South Plainfield, N. J. 


Progress towards standardization 
of component parts seems to be 
somewhat stalemated at the present 
time. Years of effort have been put 
standardization 
with relatively slow advance. While 
the RMA is steadily pushing stand- 


| ardization, the total effect of RMA’s 


inroads on standardization cannot 


' be considered of major significance 


in proportion to the overall prob- 


| lem. 


The place to initiate standardiza- 
tion is with the radio set manufac- 
turer. The greatest amount of 
progress, if any, can be made from 
his end. The receiver manufacturer 
demands an infinite variety of ca- 
pacitors with different specifications 
which makes it almost impossible 

in the way of 
We have in our 
files over 30,000 different specifica- 
electrolytic capacitors 
alone. This is due to receiver man- 
ufacturers’ requirements for capac- 
tors with minor differences in 
specifications and with his own 


| Name and parts numbers imprinted 
| thereon. It appears at this time that 


the possibility of inducing receiver 
Manufacturers to agree to a limited 
number of standardized capacitors 
to allow for interchangeability, as 
the automobile industry has done, 
seems remote at present. 
Standardization efforts should 
stem from the user. Component 
Manufacturers would gladly acqui- 
‘sce to standards agreed upon. Any 
teal proyress in this direction would 
streamline production, increase effi- 
“leney and reduce component costs. 
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RMA APPROVES 21 POSTWAR STANDARDS 


EPORTS from the Radio Manufacturers Association issued in mid-June 

disclosed that 21 postwar engineering standards have been approved 
and recommended to the industry and that two score or more are under 
consideration. Most of the standards approved concern component parts and 
include electrical performance standards for TV transmitter channels and 
for AM transmitters, standards for audio facilities, disc home recorders, 
antenna-to-set transmission line for TV receivers, amplifiers, etc. A total 
of 154 tube-type designations have also been registered. 

Following is a complete list of the 21 new standards: 


Measurement of Direct Inter- 
electrode Capacitances ....(*ET-109) 
Electrical Performance Stand- 
ards For Television Broadcast 
Transmitters Channels 1-13 


(44 mc-216 mc) .......... (TR-104) 
| a ee er re (SE-101) 
Electrical Performance Stand- 

ards For AM _ Broadcast 


ROGROIOS, ie (TR-101-A) 
Audio Facilities For 

Broadcasting Systems ...... (TR-105) 
Dimensional Characteristics of 

Gaskets For Water-Cooled 


Transmitting Tubes ....... (* ET-104-A) 
Designation System for Re- 

COWing: TUDES: 6.5685 okies. (*ET-110) 
Vibrating Interrupters and 

Rectifiers For Auto Fre- 

quency 115 Cycles ........ (REC-113) 


455 ke IF Transformer ....... (REC-114) 
Disc Home Recording ........ (REC-105) 
Colet CG. oe ceesdicesks (REC-108) 
Intermediate Frequencies ..... (REC-109) 
Antenna-To-Set Transmission 

Line For TV Receivers ..... (REC-110) 
Chassis Pickup of Vehicular 

ce eer (REC-111) 
Tube-Type Designations ..... (* ET-108) 
Class A Variable Air Capaci- 

(6: 5. Se (REC-106) 


Ceramic Dielectric Capacitors. (REC-107) 
Dry Type Power Transformers 
for Radio Transmitters ..... (TR-102) 
Transmission Lines for FM 
Broadcast Transmitters 


(88-108 Mc/sec.) ........ (TR-103) 
Dyivd PONIES sd. bc ascesieccenc (REC-102-A) 
Recommended Standard for 

Export Receivers .......... (REC-112) 


*Formulated by JETEC and printed as Joint RMA-NEMA Standards 


en 


Si aOR SIP NOE A a 


QUANTITY OUTPUT TO REDUCE COSTS 


By I. J. YOUNGBLOOD, Vice-President, Clarostat Mfg. Co., Inc., Brooklyn, N. Y. 


We manufacture volume controls 
for over 120 radio set and sound 
equipment manufacturers. We run 
from one to eight controls with 
slightly different specifications at 
one time for each of these manu- 
facturers. Over a period of one 
year, we run as many as 20 controls 
of different specifications for each 
of the larger manufacturers. The 
greatest variations are in the shaft 
and mounting bushing. 

The shaft varies from ¥% in. long 
with screw driver slot to 8 in. long 
with split knurled shaft, and many 
special requirements such as single 
flat, double flat, flat measuring .218 
in. and flat measuring .156 in. 

The bushing varies from the 
standard of the industry which is 
% in. diameter, 32 thread-per-inch, 
3% in. long to % in. diameter, 24 
thread-per-inch, 2% in. long. 
Some bushings require a single or 
double flat for locating or locking. 
This is particularly true of auto- 
mobile set controls. 

The resistance element itself 
varies first in overall resistance 
value, second in tolerance, third in 
taper, fourth in hop off resistance 
of low-end and high-end, fifth in 


location and value of taps, if taps 
are used, and sixth, some controls 
require a fixed minimum at either 
high or low end. 

All of these variations occur on 
single controls without switch. 
Then, we have variations on dual 
controls, such as both controls op- 
erating on one shaft, each control 
operating separately on a concentric 
shaft arrangement; also, several 
switch combinations or arrange- 
ments. 

Each of the above requirements 
must be properly priced and orders 
entered into the factory with com- 
plete specifications to insure con- 
trols meeting customers’ require- 


ments. There is no such thing as ° 


stocking parts except such parts as 
are used on all of the controls hav- 
ing the above variations. Therefore, 
few parts except molded housings, 
contact carriers, mounting nuts and 
terminals can be considered stand- 
ard. 

We realize that variations in the 
mechanical set up of the control are 
necessary to accommodate the many 
variations of chassis and cabinets 
prevailing in the radio set industry, 

(Please turn to next page) 
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and electrical variations are neces- 
sary to accommodate the many tube 
and circuit arrangements. In other 
words, the control must perform a 
specific function in a specific circuit 


and conform to mechanical shape © 


and dimensions which will tie a 
specific chassis to a specific cabinet. 
In the past, a number of movements 
have been started tO minimize the 
number of combinations of volume 
controls required. In each instance, 
the movement met with resistance 
due to the conditions outlined 
above. 

We at Clarostat believe that it 
will always be necessary to make a 
number of control types and varia- 
tions, but we also believe that the 
radio industry could, and _ should, 
continue to work at standardization, 
and we, along with other control 
manufacturers, will certainly ap- 
preciate any accomplishment in this 
direction. 

Fixed resistors and other compo- 
nents mounted within the chassis 
whose functions are not as many 
and as complicated as those on vol- 
ume controls can be used inter- 
changeably in almost any chassis 
or cabinet arrangement. The prob- 
lem here seems to be the production 
of smaller components for the small 
set. 

The radio industry is fortunate 
in having so many component parts 
manufacturers who are willing to 
assume responsibility for develop- 
ment and production of the vital 
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parts of their products. It is almost 


as if the parts manufacturer con- 
sidered himself a department of 
several set manufacturers. This is 
apparent when you consider that 
we have not frozen our designs so 
as to produce a large number of 


units at a minimum cost, but rather 


we have kept ourselves flexible in 
order to accommodate sudden and 
drastic changes. 

Millions of dollars have been 
wasted in manpower and tools be- 
cause of errors in judgment on the 
part of the set manufacturer. In 
many cases, the parts manufacturer 
has been left holding the bag. This 
can continue just as long as the 
ultimate customer is willing to pay 
the bill, and the parts manufacturer 
receives sufficient compensation to 
cover cost and make a little profit. 
The only way we can reduce prices 
is by reducing manufacturing and 
selling cost. One way to do this is 
to manufacture large quantities of 
identical units, or at least, units 
which are very similar. 

If set manufacturers merely try 
to drive prices down, we believe 
that the situation similar to that in 
the automobile industry may de- 
velop, that is, the set manufacturers 
will eventually have to subsidize 
and take over component manufac- 
turers in order to insure a suitable 
source of supply. We believe this 
would be more costly in the end 
than the maintenance of numerous 
independent sources. 


CUSTOMERS’ MARKINGS; MARGINAL PRODUCERS 


By LOUIS KAHN, Assistant Chief Engineer, Aerovox Corporation, 
New Bed ford. Mass. 


Standardization of components 
has been a goal toward which we 
have been striving for many, many 
years. During the war, as you know, 
an attempt was made by the Army 
and Navy to standardize on parts. 
‘We took an active part in the 
setting up of capacitor . standards, 
and at the cessation of hostilities 
we immediately cooperated with 
the other members of the ca- 
pacitor industry and the radio in- 
dustry in setting up tentative RMA 
standards. I believe that today we 
are a long way from large-scale 
use of standardized components. 

By this I do not mean that it is 
not wise or desirable to continue 
everyone’s efforts along the lines of 
standardization. I should like to 
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point out, however, that there are 
certain practical difficulties which 
in my opinion will preclude exten- 
sive standardization, although I be- 
lieve that some benefits may be ob- 
tained if the program is continued. 

In the main, I believe that the 
larger radio manufacturers have 
standardized on capacitors as well 
as other components in their own 
organizations. A number of these 
have gone so far as to issue stand- 
ard lists of components and are in- 
sisting that their design engineers 
use these in all new designs. Each 
individual company has reduced the 
number of components that they 
require to a minimum. Moreover, 
several companies have standard- 
ized on single voltage ratings of 


tubular capacitors, particularly jp 
the lower capacitance values since 
they were all the same size. Un- 
fortunately, however, Company A’s 
standards are not the same as Com- 
pany B’s standards, and each will 
have his own special types of units, 
These units are required by the spe- 
cific circuit requirements of each 
company’s receiver, 

This condition is serious, but is 
not the most serious condition that 
exists in the capacitor industry to- 
day. The biggest problem which 
faces the capacitor manufacturer is 
the special marking required by 
each customer. As soon as any Ccus- 
tomer insists that the capacitors 
carry his specific part number or 
special type of marking, it has be- 
come a special capacitor inasmuch 
as it is no longer usable by any 
other manufacturer. This practice 
precludes the possibility of coordi- 
nating production and lumping all 
manufacturing of capacitors into a 
single line, but requires that each 
unit, regardless of whether capaci- 
tance, voltage rating, and tolerance 
are identical, be kept in its own line. 
It means that each order must be 
scheduled for the particular cus- 
tomer and his specific part number, 
and it is impossible to either stock- 
pile these units or to manufacture a 
number of capacitors and then ship 
to the customers as they require 
them regardless of their special 
markings. 

We have tried repeatedly to ob- 
tain permission from our customers 
to eliminate their part numbers, 
and seldom, if ever, have we been 
able to obtain permission to do s0 
except during the period immedi- 
ately following the war when the 
supply of capacitors was so short 
that our customers were willing 10 
accept anything as long as they haé 
capacitance that would withstand 
the voltage. 

Now that the supply of capacitors 
exceeds the demand, each custome! 
is doing everything possible to re 
duce his overall cost. If the use 0 
a special capacitor or any other 
special component will reduce his 
overall cost, that component will be 
used regardless of the fact that " 
is special. 

The situation is further compl- 
cated by the fact that the size 
radio sets has been drastically ! 
duced with the advent of miniaturt 
size tubes and other miniature com 
ponents. Again each manufacture! 
has established his own sizes, 

(Continued on page 72) 
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| TV Circuits Cause Interference 


| served. The 


Radio reception marred by video and scanning circuits; 
RMA engineering report, issued by I. J. Kaar, Chairman, 
Committee on TV Receivers, recommends improved design 


~ 


ERTAIN forms of radio interfer- 

ence caused by television re- 
ceivers through their video and 
scanning circuits have been studied 
with the object of eliminating this 
condition. In order that television 
not provoke an unfavorable public 
reputation, it is highly desirable 
that television receivers be designed 
to have reasonably low interference. 
Simple precautions in the design 
stage can often accomplish the de- 
sired result with a minimum ex- 
pense. The following are suggestions 
towards this end. 

The video spectrum normally 
covers the range of frequencies 
from 60 cps to some 4,500 ke per 
second. Since the range from 10 ke 
to 4,500 ke is coincident with those 
frequencies used in radio communi- 
cation and radio broadcast, it is to 
be expected that wiring and com- 
ponents in the television receiver 
which carry video currents may 
possibly radiate or produce induc- 
tion fields of sufficient strength to 
cause interference to other services 
employing radio frequencies in thig 
spectrum. 3 

Such interference has been ob- 
interference in the 
broadcast band of 540 kc to 1,600 
ke is of particular importance be- 
Cause receivers for this band may. 
be located in an adjacent room in 
an adjoining apartment in the same 
building so that possibly only a few 
feet may separate the broadcast and 
the television receivers. The video 
interference usually sounds quite 
Mushy” and makes itself evident 
a a noisy background of variable 
Intensity riding along with the 
broadcast program. The intensity 
May be so severe in some cases as 
almost to obliterate completely 
Weak broadcast signals. In addition 
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to the “mush” there may be 
“birdies” or ‘tweets’ caused by 
more or less steady frequency com- 
ponents in the video signal beating 
with the carrier frequencies of 
broadcast transmitters. While not of 
importance to broadcast receivers, a 
third type of interference may be 
found at 4,500 ke in a band used at 
airports and for some fixed and 
mobile services. This frequency is 
found in video circuits as a result of 
detection of the television sound 
carrier by the television picture 
second detector since the difference 
between the picture and sound car- 
riers is 4,500 ke. This 4,500 kc sig- 
nal will be frequency modulated by 
the television sound signal and may 
be readily identified and received 
by using slope detection in a stand- 
ard AM receiver tunable to 4,500 kc. 

That this form of interference 
may be serious was verified in one 
instance at least where the 4,500 ke 
signal interfered with airport oper- 
ations at an airport located over a 
mile from the offending receiver. 
An examination of the receiver re- 
vealed that the installation was a 
“custom-built” one wherein the 
video frequency conductor from the 
last video amplifier to the cathode 
ray tube was over ten feet in length 
and unshielded. The situation was 


corrected by the use of suitable \ 
‘ shielding. 


In general, video interference can 


-be reduced by observing the precau- 


tion in design of using short con- 
necting wires shielded by running 
them in fairly close proximity to 
conductors at rf ground potential. 
A “brute force” method would be 
to enclose the whole receiver in a 
cabinet having a screen shield built 
completely covering. its inner sur- 
face. Screening of course cannot be 


put over the face of the picture 
tube so that some radiation occurs 
through the face of this tube. In an 
experimental receiver the residual 
interference was further reduced: by 
employing a picture tube having a 
special conductive but translucent 
coating applied to its face and 
grounding the coating to the chassis. 

The scanning systems employed 
in television receivers develop 
pulse - type and sawtooth - type 
waves having fairly steep decay 
characteristics (short-time decay). 
An analysis of the frequency spec- 
trum reveals the presence of fairly 
strong harmonics of the line (hori- 
zontal) and field (vertical) fre- 
quencies. The harmonics of the field 
frequency, being harmonics of 60 
cps, are ordinarily not bothersome 
at radio frequencies because ‘the 
amplitude usually falls off inversely 
with the order of the harmonic. 
This is not true in the case of the 
horizontal frequency because the 
fundamental is 15,750 cps and is, 
therefore, itself a radio frequency. 
Harmonics of sufficient amplitude 
to cause interference to broadcast 
service have been observed. This 
type of interference makes itself 
evident in the form of “birdies” or 
“tweets” caused by the harmonics 
beating with the broadcast station 
carriers. 

This type of interference is quite 
annoying and does not change in 
intensity with picture content, but 
may change in intensity if the size 
and linearity controls are adjusted 
or if a person walks up to a tele- 
vision receiver and changes the ra- 
diated field intensity by an antenna 
effect. A satisfactory cure for this 
type of interference has been found 
by the employment of grounded 
shielding. The components requiring 
shielding usually are: 

1. The sweep yoke. 

2. The high voltage recti- 
fier system for the picture 
tube second anode if the h.v. 
supply is derived by the 
“kick” across the horizontal 
output transformer. 


3. The horizontal sweep 
amplifier tube, and 
» 4. The ‘horizontal sweep 


damping tube, if employed. 
Usually a single shield can en- 
close all of these components so 
that the shield. may be made to 
serve two purposes, namely: 

a. To shield persons from 
coming into contact with high 
voltages as a safety measure, 
and 

b. To shield against radi- 
ating interference. 


Speaker 


Technics 


Production. 


sae 


we # 


; 
& 


Fig. 1: Frame of Western Electric 756A loudspeaker is mounted in assembly jig 
at the company’s Burlington, North Carolina, plant. Power tool is suspended by 
a spring mounting over the work area, expediting and facilitating the operation 


Fig. 2: Voice coil quality is checked 
carefully before installation in the 
WE 756A loudspeaker. The operd 
tor examines the coil through a mi 
croscope during winding». operation 


Fig. 3: Completely assembled, thes¢ 
Western Electric speakers are show! 
coming off the production line at the 
Burlington plant. Every loudspeaker 
undergoes a careful final inspection 
before it is shipped from the planl 


Fig. 4: After speaker frames havé 
been sprayed with paint, they 
carried on conveyor beneath info 
red heat lamps which bake the 
enamel and produce a durable finish 


Fig. 5: Voice coil of Western Electric’s 713 receiver, a com- 
ponent of the 757A loudspeaker, is attached to diaphragm 
at Burlington plant. As in winding of voice coil for the 
756A, assembly is aided by use of high power microscope 


Fig. 6: Welding of the magnet assembly is one operation 
in the assembly of the 713C unit, a specially designed 
loudspeaker receiver. When coupled with Western Elec- 
tric’s 757A, its frequency range is 800 cycles to 15 ke 


Fig. 7: Final assembly of Western Electric 713C receivers at the Burlington plant. 
These versatile units will be used as part of 757A loudspeaker installations 


Fig. 8: Test of a 713C receiver under dynamic conditions. Test equipment must be 


positioned accurately in order 


to facilitate authentic and uniform results 


Indirect Microwave Relay System 


Point to point passive repeater system using flat surface reflectors requiring no ex. 


DEAL conditions for transmit- 

ting a signal by microwave 
from a remote point of pickup to 
the station transmitter seldom ex- 
ist. The problem is usually one of 
trying to make the “shot” directly 
from the building in which the re- 
mote event is occurring or to “pipe” 
video to a more desirable trans- 
mitting area, or to use a double hop 
relay. The first results in an inferi- 
er picture due to poor propagation 
conditions; the second presents all 
sorts of cable problems; the third 
possibility is expensive and results 
in degradation of the picture due 
to additional equipment involved. 

A satisfactory solution is to use 
a simple plane, or flat, reflector as 
a passive repeater (one requiring 
no external power source, but acti- 
vated solely by the incoming sig- 
nal) for point-to-point microwave 
television relaying as illustrated in 
the several drawings and photo- 
graph. 

While not a new idea, applica- 
tion of this relay method to televi- 
sion has been largely overlooked. 
One type of repeater which has 
been employed in microwave work 
consists of a pair of parabolic re- 
flectors, identical to those used at 


Fig. 1: Photo shows reflector installation. 


ternal power source facilitates relays over obstacles from remote pickup to transmitter 


By ROBERT R. WAKEMAN, Research Engineer, Allen B. DuMont Labs, Passaic, N. J. 


the microwave transmitter and re- 
ceiver, but placed at the intermedi- 
ate point. These are directed re- 
spectively toward the transmitter 
and receiver and coupled together 
with a section of waveguide. This 
system has been employed and 
found to work quite satisfactorily, 
the primary problem being the 
realization of a good impedance 
match between the two reflectors 
and the waveguide over the band 
of frequencies involved. A secon- 
dary problem arises from the con- 
densation of moisture within the 
guide itself occasionally resulting 
in very high attenuation and selec- 
tive absorption. 

An extremely simple, yet highly 
effective passive repeater consists 
of a plane reflector. Here a single 
“mirror” is used at an _ elevated 
point to: intercept the -wave from 
the lower transmitting dish and re- 
direct it to the receiving dish. Ob- 
viously, the mirror need not be any 
larger than the dishes. If it were, 
it would merely succeed in reflect- 
ing energy which would never 
strike the receiving antenna any- 
way. In other words, the only por- 
tion of the radiated energy which 
is effective is that which remains 


Drawing shows relay to transmit over hilltop 
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Ist. RELAY STATION 


Fig. 2: Double reflectors are used between relay stations not exactly in line of sight 


in a cylinder terminated by the two 
dishes. If the mirror is viewed 
along either of the radiation paths, 
it must, therefore, present a com- 
ponent of area (perpendicular to 
this path), at least as large as that 
of the dishes used, but nothing is 
gained by making it larger than 
this. 

The conductivity of the mirror 
surface is not important at these 
frequencies where skin effect is so 
pronounced and reflection is essen- 
tially complete from any metcllic 
surface. In general, the increased 
efficiency resulting from a silver- 
plated surface over that of a sheet 
ot aluminum is negligible. Further- 
more, the surface need not be op- 
tically smooth, since we are re- 
flecting waves of the order of 
centimeters rather than milli-mi- 
crons, and small scratches, imper- 
fections and screw heads are of no 
consequence. 

Although the smoothness of the 
surface is not at all critical, the 


planeness is extremely so. Also, the 
deviation from a perfectly plane 
mirror results in the system’s work- 
ing better in one direction than the 
other. For example: if essentially 
parallel rays impinge upon the mir- 
ror surface which is convex to the 
extent that rays leaving the ex- 
tremities form an angle of 3° with 
those leaving the center of the mir- 
ror, no serious attenuation will re- 
sult, provided the mirror is located 
close to the receiving dish. How- 
ever, the same mirror surface con- 
ditions may prove disastrous if 
several miles separate the mirror 
and receiver. 

For most applications, a sheet of 
lg in. aluminum properly reinforced 
with extruded aluminum angle will 
prove entirely satisfactory. A sim- 
ple calculation will show that iron 
angle cannot be used with sheet 
aluminum as the thermal bimetallic 
effect will produce distortions in the 
surface far in excess of those per- 
missible for dependable operation. 


Fig. 3: Passive repeaters on hilltop relay signal through booster station: obviate power lines 
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Fig. 4: Reflector permits installing relay 
transmitter on ground for easy servicing 


Over very long “reflector to re- 
ceiver’ paths it may be desirable 
to use a sheet of plate glass with its’ 
surface silvered like an optical mir- 
ror but so that the waves strike the 
silvered surface directly without 
having to pass through the glass. 
This is in the interest of providing 
a more perfect plane, rather than a 
smoother surface. 

In cases where the transmitting 
and receiving sites subtend an angle 
approaching 180° at the intermedi- 
ate point, the requirements that the 
mirror present a component of sur- 
face equal to the dish area along 
both paths results in an impracti- 
cally large mirror. Fig. 2 illustrates 
such a condition and shows how 
two reasonably sized mirrors can 
be used instead of a single. large 
one. Obviously the combined area 
of the two mirrors may be much 
less than that of a single one since 
the latter becomes infinite as the 
angle approaches 180°. 

Because an absolutely clear prop- 
agation path (imperative at relay 
frequencies) is not required at tele- 
vision broadcast frequencies, it may 
be found that the broadcast trans- 
mitter itself is not located at the 
most desirable point for picking up 
remotes from all directions. Should 
a very tall building, commanding 
a clear view of a considerable dis- 
tance in all directions exist within 
a few miles of the broadcast trans- 
mitter, it is possible to install a 

(Continued on page 106) 


Fig. 1: Rack (left) has interpolation oscillator, first modulator, 40 kc to 1 me generator, 
Power supply. Center rack: filters Nos. 1 and 2, control panel, second modulator, 1-10 mc 


decade. 


ANY problems in present day 
research require an accurate 
frequency source. Such problems 
include the accurate measurement 
of frequencies by the heterodyne 
method, calibrating secondary fre- 
quency standards, driving radio 
frequency bridges, measuring the 
resonant frequency of quartz crys- 
tals, and making ultrasonic dif- 
fraction measurements. The specif- 
ic application of the equipment 
described is that of measuring the 
frequency characteristics of various 
types and sizes of piezoelectric crys- 
tals. 

Because of the high “Q” of most 
of the crystals measured, the oscil- 
lator used in making the measure- 
ments must have extremely high 
stability and incremental precision. 
In addition it must have negligible 
distortion because it can be shown 
that the presence of harmonics and 
sideband components of any ampli- 
tude greater than 1% may result 
in erroneous evaluation of the fre- 
quency constants and elements of 
the .crystal equivalent circuit. Fur- 
thermore, in order to accommodate 


4s 


Right rack: filters 3 and 4 and the output amplifier 


a wide variety of crystal sizes and 
tc permit the measurement of har- 
monic modes, the equipment must 
cover the range from approximately 
15 ke to 10 me. 

This article describes a _ signal 
generator which will fulfill all the 
above requirements. It covers the 
frequency range from 15 kc to 
10 me continuously variable, and 
is accurate to within one cycle of 
the primary standard of frequency. 
All spurious components, including 
sidebands, are down at least 40 db 
from the desired frequency. The 
output voltage is variable up to 3v. 
In a fairly constant temperature 
room the stability is better than.0.1 
cycle/day in reference to the pri- 
mary standard. The frequency can 
be varied in increments as small 
as 0.2 cycle. 

Most modern research labora- 
tories have on hand either a pri- 
mary standard of frequency or a 
good secondary standard of fre- 
quency. Since statements concern- 
ing frequency accuracy and stability 
are usually made in reference to 
the type of standard that is avail- 
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able, it would be convenient to use 
one of the above mentioned devices 
directly as much as possible. 

It is a fairly simple matter to 
produce a great number of fre- 
quencies with the accuracy of the 
primary standard by multiplica- 
tion, division, addition, and sub- 
traction of the primary standard 
frequency. However, the number 
of these combinations necessary to 
produce one-cycle steps is quite 
large and always leaves some com- 
bination of frequenceies that is im- 
possible to separate electrically, 
giving a “muddy” output waveform. 

The use of an interpolation oscil- 
lator covering a narrow frequency 
range makes it possible to reduce 
the number of combinations neces- 
sary to a mere handfull. By select- 
ing a particular frequency range 
and restricting the range to a factor 
of two, it becomes possible to con- 
struct an _ interpolation oscillator 
with excellent characteristics. The 
final design makes use of 35 fixed 
frequencies derived from the pri- 
mary standard and having the ac- 
curacy of the primary standard, 
along with an interpolation oscil- 
lator covering the frequency range 
from 20 kc to 40 ke. The equipment 
is included in three standard relay 
racks as shown in Fig. 1. 

The manner in which these units 
are related is shown in the func- 
tional block diagram, Fig. 3. Simply 
stated, the frequencies from 15 ke 
to 1040 ke are obtained by mixing 
two frequencies and selecting either 
the sum or difference frequency 
with variable tuned filters, and the 
remaining portion of the desired 
range (1 mc to 10 mc) is obtained 
by adding another fixed frequency 
in the second modulator and agall 
selecting the desired sideband with 
another set of variable filters. The 
output of the interpolation oscil- 
lator F,, and the output of the 40 ke 
to one mc fixed frequency genera- 
for F., are mixed in the first modu- 
lator. The result of the modulation 
is selected and filtered by variable 
filters 1 or 2 to produce frequency 
F,. This gives complete coverag® 
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requency Standard Signal Generator 


Designed for measuring piezoelectric crystal characteristics, equipment produces 


frequencies between 15 kc and 10 mc with accuracy to one cycle anywhere in range 


of the range from 15 kc to 1040 kc. 
Frequencies from 1040 ke to 10 mc 
are obtained simply by mixing F; 
with some frequency out of the 
1 me to 10 mc decade F, in the sec- 
ond modulator and filtering with 
the variable filters 3 or 4. 

When the second modulation oc- 
curs, the interpolation frequency is 
F,—F,. or F;, and therefore the 
range from 15 ke to 10 mc is cov- 
ered continuously. A single pair of 
output terminals can be connected 
to the output of either the first or 
the second modulation by means 
of a telephone type switch. An 
auxiliary cathode follower bank 
called the output amplifier is auto- 
matically switched in when the 
range from 1 mc to 10 mc is used. 

Probably the most important unit 
of the equipment is the interpola- 
tion oscillator. Its purpose is to 
add or subtract any frequency be- 
tween 20 ke to 40 ke to or from any 


| one of the 25 fixed frequencies from 


40 ke to 1 me, in order to produce 
a continuously variable coverage; 


e@. g.: 

87,393 cycles‘'= 120,000 cycles 
—32,607 cycles. 

102,589 cycles = 80,000 cycles 


+22,589 cycles. 
The requirements of an interpo- 
lation oscillator are stable fre- 


Fig. 2: Selectivity response curve of filter No. 1 


quency, reproducable frequency and 
fine incremental control. In view 
of the above requirements, the fre- 
quency range usually selected for 
the oscillator is from 0.0 to 5,000 
cycles. When such an oscillator is 
used, trouble is usually experienced 
in obtaining a “clean” output be- 
cause of the close spacing of the 
sidebands. The range of 20 kc to 
40 kc was decided upon after meas- 
uring the response characteristics 
of the first filters. This curve is 
shown in Fig. 2, and shows that the 
sideband response is down approxi- 
mately 75 db when 20 kc is used 
to modulate 500 kc. 


Oscillated from Sound Unit 


An oscillator covering this fre- 
quency range was available from a 
sound analyzing unit, and proved 
to have amazing characteristics. 
Tests show that this oscillator has 
a stability, when in a fairly con- 
stant temperature room, almost 
equal to that of the primary stand- 
ard of frequency. The frequency 
does not drift more than one cycle 
in reference to the primary stand- 
ard over a period of weeks. The 
drift during the warmup period 
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Functional block diagram of variable frequency standard signal generator 


f F 15KC-1040KC 
2 4 


does not exceed two cycles. The 
frequency can be reset to a prede- 
termined value with an error not 
exceeding 0.1 cycle. One division 
of the main tuning dial is approxi- 
mately 0.5 cycle, and does not ex- 
ceed approximately 0.75 cycles any- 
where in the band covered. 

Fig. 4 shows the block diagram 
of this oscillator. It is of the two- 
stage, resistance-coupled type. An 
L-C circuit in the grid of the in- 
put stage is the frequency determin- 
ing portion of the circuit. The range 
is covered in overlapping steps by 
changing both coil and capacitor, 
and the fine tuning is accomplished 
by means of a General Radio pre- 
cision capacitor with an arbitrary 
calibration. The output voltage is 
well isolated from the oscillator 
tank and is kept substantially con- 
stant by changing the amount of 
feedback voltage when different 
coils and capacitors are selected. At 
present the oscillator is calibrated 
against the primary standard at 
100-cycle intervals and a calibra- 
tion chart is used. 

The other directly connected in- 
put to the first modulator is the 
output of the 40 kc-to-1 mc gener- 
ator. Since the interpolation oscil- 
lator covers the range from 20 kc 

(Please turn to next page) 
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Fig. 4: L-C combinations determine the frequency ranges of the interpolation oscillator 


to 40 kc, the frequencies with which 
it is mixed to produce a continu- 
ously variable range from 15 kc to 
40 kc must be in 40 kc steps.* The 
lowest frequency step of the gen- 
erator is 40 kc and the highest is 
1.0 mc. Push buttons allow instant 
selection of any of the 25 discreet 
frequencies; e. g., 40 kc, 80 ke, 120 
ke, 1 mc. This unit contains no free- 
running or locked oscillators. The 
25 frequencies are produced by 
multiplying, dividing, adding and 
subtracting frequencies derived 


*This generator was designed and constructed 
by S. J. Haefner and R. H. Smith at the U. S. 
Navy, Underwater Sound Laboratory, New Len- 
don, Conn. (See A Std. Freq. Gen., TELE-TECH, 
Apr. 1947, pp. 58-59.) 


from the 100 ke primary standard. 
Reference to Fig. 5 will show the 
method of obtaining the various 
frequencies. 

The two modulator units are 
identical. Fig. 6 shows the block 
diagram of the modulators. They 
are of the double-balanced or ring 
type. With the load connected as 
shown, both the carrier and modu- 
lating frequencies are cancelled and 
the two predominant frequencies 
present in the output are the upper 
and lower sidebands. The absence 
of the carrier makes sideband sep- 
aration adequate with the filters 
employed. 

The load circuit for the modula- 


Fig. 5: Push-buttons provide for 25 output frequencies from the 40 kc to 1 mc oscillator 
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tor is incorporated in the variable 
filters. To prevent damage to the 
tubes when switching filters, a re. 
sistor remains connected between 
plate and screen of the modulator 
tubes at all times. The output of the 
first modulator goes to either of the 
variable filters 1 or 2 depending 
upon the frequency range of the 
filters. 


Variable Filters 

There are four variable filters al- 
together, although only two are 
used at any one time. Filters 1 and 
2 are used with the first modulator, 
Filter 1 covers the range from 15 
ke to 600 ke and is used when the 
desired output frequency from the 
first modulator lies within this 
range. Filter 2 covers the range 
from 500 ke to 1040 ke and is used 
when the desired output frequency 
from the first modulator falls with- 
in that range. A _ telephone-type 
switch connects either of these two 
filters to the output of the first 
modulator from the front panel. 
These two filters, along with the 
three units just described, are the 
only ones necessary to use for the 
output range of 15 kc to 1040 kc. 

Variable filters 3 and 4 are used 
in the same fashion with the second 
modulator in order to extend the 
output frequency range to 10 mc. 
Filter 3 covers the range from 1 mc 
to 4 mc and filter 4 covers the range 
from 4 mc to 10 me. 


These filters are simply modified 
receivers. Receivers were selected 
to have the necessary gain, nicely 
calibrated dials, and _ excellent 
shielding. The low frequency filter 
1 was a four-stage tuned radio fre- 
quency receiver, and therefore it 
was necessary to change only the 
detector into an output cathode fol- 
lower. This filter covered from 15 
ke to 600 ke which was inadequate. 
To extend the range to the 1040 ke 
necessary, an additional filter was 
constructed. The two high-frequen- 
cy filters 3 and 4 utilize the ri 
portion only of two standard Navy 
superheterodyne receivers. 


When the rf portions of the two 
receivers were placed side by side, 
they were of a size convenient t0 
slip into a standard rack. The local 
oscillator in each section was con- 
verted into an output cathode fol- 
lower. The only awkward part of 
the conversion was the dc isolation 
of the input inductance to ground. 
The block diagram of the filters 
not shown because of their sim- 
plicity. The input coil is show? 
dotted in the modulator diagram, 
Fig. 6. 

The purpose of the 1 mc to 10 
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me decade, Fig. 7, is to extend the 
range of the variable frequency 
standard above 1040 kc. In order to 
accomplish the extension without 
encountering the problem of too 
many sidebands, a second modula- 
tor is used. The previously ebtained 
variable range from 15 ke to 1040 
ke is combined with any one of 10 
frequencies from the decade, in the 
second modulator, and filtered in 
the manner as previously described, 


e.g.: 


9.765824 mc — 9 mc + 765.824 mc 
3207549 me — 4 mec — 792.451 ke 


It is apparent that it is not nec- 
essary for the modulating frequen- 
cy F; (the result of the first modu- 
lation) to approach the carrier 
(1-10 mc) F, any closer than 500 
ke and, therefore, sidebands are 
easily separated in the variable 
filters 3 and 4. The decade is driven 
by the 100 ke primary standard, 
and the 10th harmonic of the 100 kc 
is filtered, amplified, and again dis- 
torted to produce the frequencies 
7 mc, 2 mec, 3 mc to 10 me which 
are filtered by fixed tuned filters 
and selected by means of a ten po- 
sition rotary switch on the front 
panel. The output voltage of the 
various frequencies are kept sub- 
stantially constant by means of 
voltage dividers. An output cathode 
follower is used as an_ isolating 
medium. 


Output Amplifier 


The output amplifier is a bank of 
cathode followers connected in 
parallel. The purpose of this unit 
is to reduce the output impedance 
to a sufficiently low value in order 
to permit the use of an output 
connecting cable several feet in 
length without reducing the output 
voltage available, and to eliminate 
the effect of the cable capacity upon 
the crystal being measured. The 
output impedance of this amplifier 
IS approximately 37 ohms. Actually, 
there are two cathode followers 
used on the band from 1 mc to 10 
me. These cathode followers are 
cascaded, one being in the variable 
filter, and the second is the output 
bank of 10 tubes. 

The control panel contains the 
output vacuum tube voltmeter, the 
output terminals, and four tele- 
Dhone-type, low-capacity switches. 
One switch is used as a main power 
switch in conjunction with a mer- 
cury relay, the other three are used 
to select filters and output frequen- 
cy range. 

The output vacuum tube volt- 
Meter is a bridge-type de amplifier 
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Fig. 6: Diagram showing the modulator units with the filter (dotted box) input coil 


with a diode rectifier. The frequen- 
cy response is flat to at least 10 mc. 
This voltmeter remains connected 
to the output terminals at all times 
and indicates the voltage available 
directly at the output terminals. It 
is also used as an indicator when 
tuning the filters. 

Setting the equipment to a spe- 
cific frequency is not difficult if a 
few details are kept in mind. 

1. Three units are adjusted for 
output frequencies up to 1040 ke: 
the interpolation oscillator, the 40 
ke to 1 me push-button unit, and 
filter 1 or 2. 

2. Five units are adjusted for 
output frequencies from 1 mc to 10 
me: the units mentioned in (1) 
above plus the 1-10 mc decade and 
filter 3 or 4. 


3. The preliminary step of de- 
ciding what combination of fre- 
quencies to use in order to produce 
the desired output frequency must 
be undertaken. 

4. It is easier to work from the 
output filter back toward the inter- 
polation oscillator when setting up 
a frequency. 

The reliability of this equipment 
has been thoroughly proved. It has 
been used over a period of 8 months 
and, as yet, has not given any trou- 
ble at all, particularly from side- 
bands. Actually the frequency of 
10,000,001 cycles can be obtained to 
an accuracy of 0.1 cycle in relation 
to the driving standard. Even at 
this frequency there is no spurious 
component in the output, including 
sidebands, that exceeds 1%. 


Fig. 7: A 1 to 10 mc decade extends range of variable frequency standard above 1040 kc 
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sest Airpo 


10 receivers, 5 transmit- 


ters, and mobile radios 
facilitate smooth func- 
tioning of N. Y. Interna- 
tional airport (Idlewild) 


ADIO performs dual functions 

at Idlewild, the International 
Airport in New York City, which is 
being built on filled-in, marshy 
tidelands in a five-year $160,000,000 
construction program. Operators in 
the airport’s control tower not only 
direct the landings and take-offs of 
aircraft but also act as radio “traffic 
cops” for the numerous jeeps, bull- 
dozers and tractors which overrun 
the field. 

To provide the utmost safety, the 
Port of New York Authority, which 
operates the field, has equipped sev- 
eral dozen key vehicles with mobile 
VHF stations, and the drivers of 
these cars are required to obtain 
clearance from the control tower 
before crossing runways, entering 
or leaving certain areas, etc. They 
also act as shepherds for other ve- 
hicles not radio equipped. Addi- 

(Continued on page 108) 


Main receivers and all transmitters are on ground floor of Idlewild Control Tower 


VHF equipment in this Port of New York Authority car assigned to Idlewild op- Transmitter-receiver installation in reat. 
erates on 121.9 mc. Control unit with microphone is mounted under dashboard A thin co-ax cable feeds roof-top antenna 
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Inside of Control tower, Mrs. Christina Murray, CAA Air Traffic Controller gives landing instructions to approaching aircraft 


inde: itrol towe Equipment includes: monitor rack f Equipment in tower: (1) limiting amplifier in mike circuit: 
anding system; (2 juplicate transmitters o1 39 ke: (4 6 tutput amplifier 3) same as (1); (4) frequency meter; 
VHE itters; (4 n ] r ; indby r 1g 5.¢ ommunications receive 7,8) BC-639-A :VHF receiver 
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HE instrument described in this 

article was designed specifically 
for use in television alignment 
work but is also useful in commer- 
cial communications and FM. 
Known, fixed frequencies held 
within close tolerances are indis- 
pensable in designing this type of 
equipment. While crystal-controlled 
outputs are highly desirable, most 
| available equipment is not flexible 
| enough for original design work. 
| 


It was to supply the need for crys- 
tal control plus flexibility that this 
unit was designed. 

By using two output channels 
and 15 crystals, it is practical to 
produce a selection of output fre- 
quencies in both the IF and rf 
ranges which is limited only by the 
number of crystals available. For 
example, the particular unit illus- 
trated was set up as shown at right. 

The dual channel feature permits 
simultaneous low and_ high-fre- 
quency operation. The low-frequen- 
cy channel provides IF frequencies 
while the high frequency range can 
be used for adjustment of signal 
and receiver oscillator circuits. 

The particular crystals used in 


Top (left) and bottom (right) views of chassis and control panel as 


Crystal Calibrator for 


Instrument features dual-channel, multiple crystal-controlled output frequencies 


SHORTEST 
POSSIBLE 
LEAD 


Diagram shows wiring connections for mini- 
mizing the effective cathode lead length 


the original model are accurate to 
150 cycles per megacycle in the 
temperature range between zero 


CHANNEL No.1 CHANNEL No. 2 


Cry. Osc. Output | Cry. Osc. - Output Freq. 
Freq.(mc) Freq.(mc) Freq. (mc) 10XCry. (mc) 
8.250 8.25 4.525 45.25 
6.375 12.75 5.125 51.25 
7.750 23.25 6.125 61.25 
5.555 27.75 6.725 67.25 
Extra Extra 7.300 73.00 
7.900 79.00 
7.925 79.25 
8.900 89.00 
9.500 95.00 
10.700 107.00 


for close tolerance alignment work; particularly suitable for television testing 


and 70°F. The unit was calibrated 
at an ambient temperature of 70°F, 
and has maintained excellent accu- 
racy over a long period of time. 
The two outputs appear across 
75-ohm loads. Across this load, the 
low frequency channel provides 
maximum voltages of 2-3 volts rms 
while the high frequency section 
supplies between .35 and .50 volts 
rms at the output terminals. 
Assembly is conventional except 
for the high-frequency multiplier 
transformers. These components 
are mounted on a semi-turret sur- 
reunding the selector switch. This 
construction permits short leads 
with resultant improved stability. 
The calibrator is built on an alu- 
minum chassis with a welded cab- 
inet of the same material and is de- 
signed for rack mounting. 
Channel No. 1 covers the lower 
frequency band. The circuit com- 
prises a standard crystal oscillator 
employing a type 6J5 triode with a 
five-position crystal-selector switch 
in its grid. The type 6J5 plate feeds 
a type 6SK7 pentode multiplier 
which has a five-position selector 
switch in its plate. This second 


sembly illustrate component layout and wiring of crystal calibrator 
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By JAMES F. GORDON, 


Research Engineer, 
Bendix Radio Division, Baltimore 


switch section is ganged with the 
oscillator switch. It selects one of 
the five pre-tuned rf transformers, 
and can be tuned to either the os- 
cillator fundamental or a harmonic 
to provide the desired output fre- 
quency. The secondary winding of 
the multiplier transformer is fed to 
a type 6J5 buffer amplifier whose 
plate is coupled to a type 6AG7 
tube connected as a follower. The 
50 uyf coupling capacitor to the 
output tube grid feeds into a 5000- 
ohm potentiometer which functions 
as the attenuator. The attenuator is 
located adjacent to the channel No. 
1 selector switch on the front panel. 

Channel No. 2 is fundamentally 
the same as channel No. 1. How- 
ever, the multiplier stage required 
a type 954 tube to maintain satis- 
factory performance. Similarly, a 
type 954 tube was used in the 
buffer-amplifier stage instead of 
the type 6J5. The output stage and 
attenuator are essentially the same 
as channel No. 1. 

An indicator light is mounted 
above each output terminal to show 
when the channel is_ operative. 
Toggle switches near the lower 
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A partial schematic of the crystal calibrator. 
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CRYSTAL CALIBRATOR 


Control panel for the dual channel crystal cal- 
ibrator. The equipment is designed for rack mounting 


center section of the front panel 
are used to turn the heaters of 
either channel on or off. The main 
power switch and its indicator light 
are on the left. 

The crystals are of the plug-in 
type and are accessible from the 
rear. Frequency charts are mount- 
ed behind plexi-glass covers on the 
front panel. The covers are remov- 
able so that the charts may be 
changed when desired. ; 


Design Considerations 


Where grid and plate components 
are not specially isolated, both low 
and high-frequency multipliers 
have a tendency to oscillate at their 
anode frequencies. To prevent such 
undesired oscillation, small rf 
chokes are used in series with the 
multiplier grids. 

The attenuators were located be- 


Equipment illustrated required no maintenance or recalibration in over a year’s operation 


tween the buffer plates and the 
output grids to prevent reaction on 
the tuned circuits of the multipliers. 
The follower output tubes were 
mounted horizontally to permit 
very short leads. Their metal shells 
are grounded to the chassis panel 
with heavy ground straps. This ar- 
rangement permits output attenu- 
ation ratios of 100 to }. 

Both the output'tubes and their 
buffer-amplifiers are operated class 
A, to insure good waveform at the 
output terminals. Output circuit 
resonance is kept well above the 
highest output operating frequen- 
cies to prevent any possible inter- 
action which might affect operation. 
This was accomplished by using 
short leads between the cathodes of 
tne type 6AG7’s and the output ter- 
minals, and by employing a low 

(Continued on page 103) 


New Design for 


Medium Definition TV Camera System 


Equipment consists of special control panel unit and iconoscope 


with motor-powered focusing; suitable for experimental, lab use 


By JESSE B. SHERMAN, Professor, E. E. Dept., 


HE new type 5527 iconoscope 

discussed in this article opens 
some interesting possibilities in 
low-cost medium definition televi- 
sion. It permits experimenters, in- 
dustrial engineers, radio dealers, 
schools and laboratories to set up a 
local camera capable of serving a 
number of applications in their re- 
spective fields. This tube affords 
250-line resolution, about twice 


1J. B. Sherman, "‘A new electronic television 
transmitting system for the amateur,”’ QST, 
Vol. 24, pp. 30-36; May, 1940. 

2]. B. Sherman, “A simple television demonstra- 
tion system,’ Proc. I.R.E., Vol. 30, No. 1, pp. 


8-15; January, 1942. 


Fig. 1: Top view of iconoscope camera unit 


Cooper 


that of its pre-war version, the type 
1847." 

The outfit comprises two units. 
One consists of the camera, con- 
taining the iconoscope, scanning 
output amplifiers, video pre-ampli- 
fier, blanking amplifier, and optical 


Notes On Diagrams 
® Capacitances are in micro- 


farands unless otherwise 
indicated 

® Capital letter omega equals 
megohms 


® K equals kilohms 
® P indicates panel control 


Fig. 2: Kinescope and chassis for pulse generating, oscilloscope, power supply circuits 


Union, New York City 


focusing means. The other unit 
contains a 7-in. JP4 kinescope, the 
necessary video amplifiers, scan- 
ning and pulse circuits, power sup- 
plies, and a 2-in. oscilloscope. 
The vertical scanning oscillator 
operates at 60 cps. For flexibility in 
demonstration, the horizontal oscil- 
lator can be run from three to 16 
ke and can operate either non- 
interlaced or in 2/1, 3/1, or 4/1 
interlace. The video amplifiers are 
intended to operate 2.5 mc, permit- 
ting non-interlaced operation at 250 
lines. 
Views of the camera are illus- 
(Please turn to page. 54) 
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Fig. 3: Main chassis schematic showing deflection, interlacing and iconoscope control circuits to the 7JP4 kinescope 
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trated. The lens has a focal length 
of 2 in., f/1.9, and is focused by 
means of a small reversible motor 
with clutch to prevent over-travel. 
The lens is driven on a screw at 
about .03 in. per second. The motor 
is controlled from the main panel 
by means of a micro-switch ar- 
rangement actuated through a key 
movement. Micro-switches in the 
motor enclosure prevent over-run- 
ning the lens in either direction. 
The camera measures 5x6x9 in., 
plus the motor enclosure at the rear 
and the lens housing into which 
the iconoscope extends. 

The circuit diagram of the cam- 
era is shown in Fig. 5. The defiec- 
tion amplifiers are supplied from 
the cables at a level of about three 
volts. A vertical blanking signal is 
derived from the scanning voltage 
by differentiation and shaping. No 
horizontal blanking is used. The 
video pre-amplifier employs two 
stages plus a cathode-coupled out- 
put stage. 


Fig. 4: Camera unit with cable connections 


MEDIUM DEFINITION CAMERA SYSTEM (Continued) 


The main cabinet is shown in 
Figs. 2 and 6. The top chassis con- 
tains the 7-in. kinescope, scanning 
and pulse circuits, and video ampli- 
fier. The center chassis holds a 2-in. 
oscilloscope, and the bottom chaégsis 
contains the power supply equip- 
ment. 

The circuit diagram of the main 
chassis is shown in Fig. 3. Vertical 
scanning is obtained from a block- 
ing oscillator, which also supplies 
blanking and synchronizing signals. 
An extremely simple method of ob- 
taining interlace is used. This has 
been described previously’; it con- 
sists in. applying an impulse at 
frame frequency to a tuned circuit 
resonant at twice the horizontal fre- 
quency; this will produce a 2/1 inter- 
lace when the horizontal oscillator is 
synchronized from the derived high 
frequency, providing an odd num- 


3]. B. Sherman, ‘‘Horizontal synchronizing pulses 

from vertical pulses by means of impulse ex- 
citation,’’ Proc. I.R.E., Vol. 28, No. 9, pp. 406- 
409; September, 1940. 


ber of double-frequency cycles oc- 
curring between successive frame 
pulses. The train of damped oscil- 
lations produced by shocking the 
tuned circuit is prevented from go- 
ing to extinction by using a coil 
with Q of the order of 100 and re- 
ducing the decrement further with 
a moderate amount of regeneration. 
Clipping circuits can then be used 
to make the derived high frequency 
of uniform amplitude, but for the 
present purpose this is not done. 
The resistance across the feedback 
choke is adjusted so that the final 
amplitude is about a quarter or a 
third of the initial amplitude, and 
horizontal locking is then adequate 
for the present purpose. The reso- 
nant cicruit is tuned to about 15 kc, 
so that sequential scanning at 250 
lines is obtained when the horizon- 
tal oscillator runs at the same fre- 
quency, and 2/1, 3/1, or 4/1 inter- 
lace occurs when the _ horizontal 
oscillator is run at half, third, and 
quarter frequencies. The peculiar 
visual phenomena accompanying 
high-order interlace are readily 
shown with this simple arrangement, 
the stability of which is adequate 


Fig. 5: Circuit diagram of iconoscope connections to video and deflection amplifiers 
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for the purpose. It will be noted that 
unlike more complex methods, the 
yertical oscillator can be locked 
directly to the 60-cycle supply. 

For free-running operation of the 
horizontal oscillator, the high-fre- 
quency circuit can be cut out. In 
order to obtain the simplest circuit 
variable over a large frequency 
range, a gas triode is used as hori- 
zontal oscillator. 

The iconoscope is operated with 
high load resistance (% to 1 meg- 
ohm) as is usual, and the resulting 
loss of high frequencies is compen- 
sated in the cathode peaking circuit 
of the first video stage on the main 
chassis. The plate filter for this 
stage is adjusted to give the best 
square-wave response at the kine- 
scope grid when a 60-cycle square 
wave is applied to the iconoscope 
load. The output stage is arranged 
for the insertion of blanking and 
super-syne of the simplest kind. 
Injection of vertical and horizontal 
pulses into the suppressor grid cir- 
cuit produces a level beyond the 
black cutoff attained by video sig- 
nals. The output available for trans- 
mission over a 100-ohm circuit is 
about 14% volts. The same output is 
brought to the 7JP4 kinescope 
through a single 6AG7 amplifier 
stage, and a separate 6AC7 stage is 
used for bringing the video output 
to the oscilloscope. 

The electrostatically - deflected 
kinescope operates at 5000 volts. It 
is, of course, desirable to minimize 
the size of the high-voltage vertical 
coupling condensers. These are 
made quite small by. the use of the 
compensating plate filter in the 
6SL7 stage driving the output 
stage; this time constant is adjusted 
for best vertical linearity. The de- 
flection amplifiers allow for con- 
siderable overscanning. 

The schematic diagram of the 
power supply portion is shown in 
Fig. 7: this is entirely conventional. 
An rf high-voltage supply is used 
to deliver 5 kv to the kinescope. 

Tests with a standard resolution 
chart show satisfactory performance 
of the equipment at 250 lines, and 
it is believed that the small icono- 
scope affords useful possibilities 
within its scope, at a cost which is 
far below that of the broadcast- 
quality camera tubes. 


Fig. 6 (Above): Camera, kinescope, oscillo- 
scope and power supply control panels. Fig. 
7 (Right): Schematic diagram of power sup- 
Ply. RF type source used for high voltage 
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A special crystal-controlled FM signal generator is used to check 


indicator units, part of the new GE 4BZ1Al1 broadcast station monitor 


FM Monitor Design Speeds Output 


Indicator and electronically controlled power supply com- 
prise the two major units in simplified design; new as: 
sembly technic facilitates production, aids test operations 


IGHLY specialized electronic 

equipment ordinarily built by 
hand on a single unit basis is now 
being manufactured in the GE lab- 
oratory on a production line basis 
at a substantial saving in cost. This 
has been accomplished in the pro- 
duction of FM monitors through 
the adoption of unusual monitor 
design and production technics. The 
most important function of the FM 
monitor is the continuous indication 
of the carrier of center frequency 
of FM broadcast stations in the fre- 
quency range of 88 to 108 mc. The 
indicator is calibrated in cycles per 
second and will indicate a maxi- 
mum of +3000 cps variation of the 
station frequency. The precision 
and accuracy of this indication is 
guaranteed by two temperature 
regulated crystals. 

One operates at 5.4 mc for basic 
calibration of the monitor; i.e., 
mixer stage, IF limiter stage, dis- 
criminator and zero setting of the 
center frequency instrument. The 
second crystal provides a local ‘‘os- 
cillator frequency” through the 
frequency multiplier chain, and 
mixes with the station frequency to 
provide a 5.4 mc IF signal. Varia- 
tion of the IF signal from 5.4 mc 
produces a dc voltage out of the 
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By EDWARD F., TRAVIS, General Engineering and Consulting Lab., 
General Electric Co., Schenectady, N. Y. 


discriminator that causes the deflec- 
tion of the center frequency instru- 
ment. 

The next important function of 
the FM monitor is the continuous 
indication of the degree of modula- 
tion or carrier swing with modu- 
lation. This indicator is calibrated 
in percent and the scale marked in 
steps of 10% from 0 to 100 with 
the scale extending to 130% in 
larger steps. The 100% point indi- 
cates a carrier swing of +75 kc, 
the limit set by the Federal Com- 
munication Commission for maxi- 
mum modulation of an FM station. 
Either the positive or negative po- 
larity of modulation can be coupled 
to the modulation amplifier, recti- 
fier, and de amplifier for indication 
on the percent modulation instru- 
ment. 

To indicate peaks of over modu- 
lation, a front panel flasher and a 
relay to operate a remote alarm or 
an over-modulation counter are 


provided. Both of these devices are 
operated by a gas-filled triode. The 
operating point of this tube can be 


set by a front panel control for any 
level of modulation from 50 to 
120%. 

A 2-volt, 600-ohm impedance 
audio output is provided for con- 
tinuous monitoring of the audio 
quality. This audio output circuit 
follows a_ standard de-emphasis 
circuit. The noise level on this 
audio output is 70 db below the 
100% modulation level with a max- 
imum of 0.5% distortion limit. 

A second audio output at a level 
of 20 volts is provided for “proof 
of performance test” on the trans- 
mitter. This output has of necessity 
a high impedance and the 20 volt 
level is provided in order to oper- 
ate the standard commercial instru- 
ments used in this type of test. This 
audio output circuit has a _ noise 
level 75 db below the 100% modu- 
lation point and a maximum distor- 
tion limit of 0.25%. 

The monitor was designed to 
consist physically of two units: an 
indicator unit and an electronically 
regulated power supply — unit. 
Breaking down the monitor in this 
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way immediately increased the 
possible number of workers that 
could be put on the job and thereby 
cut the production time. The fact 
that each unit now has fewer parts 
and circuits, reduces the number of 
operations required of each worker 
and permits standardizing on the 
motions involved. At the same time, 
testing problems have been reduced 
because each unit can be tested 
separately and only the difficulties 
pertinent to the separate units 
would have to be considered at one 
time. 

The power .supply has been so 
designed that all the small compo- 
nents, resistors and capacitors, are 
assembled on one component board 
and only two wiring harnesses are 
required. The heavy components, 
ie., choke and transformer are as- 
sembled on the chassis last to avoid 
unnecessary handling. In this way, 
it is possible to utilize five workers 
in the assembly and wiring with 
each worker having only a few op- 
erations to perform. 

One operator assembles the re- 
sistors and capacitors on the com- 
ponent board and solders all con- 
nections including the wires that 
connect to other parts of the sup- 
ply. Another operator places the 
completed board in a jig and makes 
up the largest of the two wiring 
harnesses; a third makes the small 
harnesses; a fourth assembles the 
two harnesses in the chassis and 
solders the connections to the ter- 
minal board; a fifth assembles and 
wires in the filter capacitors, choke 
and transformer in the _ order 
named. It is estimated that the 
man-hours required to produce the 
power supply by this method have 
been reduced by one-half. The same 
methods and procedure are applied 
to the indicator unit. 

Due to the high frequencies in- 
volved in many of the circuits, it is 
necessary to wire many of the com- 
ponents direct from tube pins, 
transformer terminals, etc. Also 
rigid bus-bar wiring is required in 
certain places to maintain constan- 
cy of circuit performance. 

Likewise, testing of the two units 
Comprising the’ monitor has been 
broken down into a series of opera- 
tions following the same reasoning 
that was used in breaking down the 
assembly procedure; namely, the 
use of as many operators as possi- 
ble with each having only a small 
Portion of the unit to test. Test 
Stations have been arranged to per- 
mit flow from one to the next with 
a Minimum of handling. 

The test of the indicator unit is 
done in 14 steps, each requiring 
Specialized measuring equipment 
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Indicator unit with front panel lifted to show interior wiring and layout of components 


and trained personnel. The more 
important of these tests are: 


a. Audio amplifier and de-em- 
phasis characteristics. 


b. Calibration of percentage 
modulation instrument and modu- 
lation amplifier. 


ec. Tuning of 
tiplier. 

d. Tuning of IF amplifier. 

e. Tuning and calibration of dis- 


frequency mul- 


_criminator. 


f. Calibration of center frequen- 
cy instrument. 

g. Calibration of the indicator 
for rf input and IF level and dis- 
criminator level. 

h. Calibration of the over-modu- 
lation flasher and alarm circuits. 

i. Calibration and adjustment of 
the crystal oscillator circuits against 
primary frequency standards. 

j. Final over-all calibration at 
operating frequency. 

(Continued on page 76) 


. 


Power supply units feeding dummy loads are production tested in less than 15 minutes 
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TV Station Cost Study 


Charles A. Batson, NAB information 
directer, recently presented results of 
a three month survey on the cost of 
television station installations. Equip- 
ment and installation costs for a met- 
ropolitan station average $355,000. A 
community station costs approximately 
$95,000 less. A breakdown follows: 

Remote Equipment 


Oual camera chain (2 cameras, sync gen- 
erator, master monitor and switching 


SARIN oc mas 10 die v0 0409-009 se 00sec veces $35,000 
Audio equipment .........e.cceeseeeees F 
Microwave relay ............- sie as be ase ee 10,000 
Mobile unit (with power control, reels for 

ST NE.) iin. ssw 0s 0 04.5.< ce vs 0b ed os 0,000 
Additional control room equipment ....... 3,500 
Matagin of Salety 2... 0ccccccscccccsececce 5,000 


Sync generator 
Audio equipment 
Flying NINO <a 5 6n,0 <p wrsin 6 5'56 9500) 0-0 2; 
rene iao-0:h's woe ee See oN 1 
NN SIE UE, vig os so sc cwcacweececess 


ee re 


Studio 
Dual studio camera chain ............... $30,000 
Two studio camera dollies ....... ...... 4,000 
Studio lighting ..............-.ss-000-- 3,000 
Master mixing facilities ................. 5,000 
IN ons ia. 5 50.9 wi0-0's 0-4 950.0.5:0\0 0.050’ 2,500 
Distributing amplifiers, power supply units, 

equipment racks, panels .............. 5,000 
Audio facilities (incl. boom) ............ 3,000 
Building development .................. 10,000 
installation of equipment ............... 2,500 
IID, Sale sistem 6.01% wis, 04. s-ni'e 010.0000 2,500 
ES eer ree eT 7,500 

$75,000 
, Film 
Single film camera chain ........... .... $10,000 
2 16-mm projectors, 1 slide projector ..... 7,000 
Preview and rewinding ................. 1,000 
Additional audio facilities .............. 2,000 
Video mixing facilities, etc. ............. 5,000 
Equipment installation ..... beghise Gata tvate. aus 2 1,000 
Projection room construction ............. 1,000 
DI 56a cs 4 So died ae Saisiceie 3,000 
$30,000 
TRANSMITTING PLANT 
Community Station 
CESSES eee aa $30,000 
Transmitter input and monitoring equip- 

EEE 665 5 p's KW RW 600s 0600 Wcinic <n'se 7,500 
ND oo 6 aod ob Seis anos o wieeiees 6,000 
Tower (extremely variable) ............. 7,500 
Equip. installation ..........cccccccccee 3,500 
Transmitter building .................... 10,000 
Transmitter site, incl. development ....... ,000 
BT eos Sic area ob 55 ib.bye.0. 5:0" 2,500 
ee eee 10,000 

$80,000 
: Metropolitan Station 
DN Eh red, Ge hs eas oe $82,500 
Transmitter input and monitoring equip- 

RROD: .nknee says te ge ates has nis fois be ps wd ie love 7,500 
Antenna system (less $1,000 for lower 

ME ee ey BS oe ee a 12,500 
Tower (extremely variable) ............. 12,500 
MOU, TOMIIIOM own cic ccccceccccccce 10,000 
Transmitter building .................... 20.000 
Transmitter site, incl. development ....... 5,000 
NN oni oa AE nw cig ce ciae'ddw'e oc 7,500 
A TE ns ok bcckscénceecs sex 17,500 

$175,000 

Studio Transmitter Relay 
NS TG aia sod asin choi graierese. (aig $10,000 
I ete vals aaicé0e osancosccs 1,000 
$11,000 


WJZ-TV on Air 


_WJIZ-TV, key station of ABC’s tele- 
vision network, went on the air August 
10 on channel 7, transmitting from the 
Hotel Pierre, Fifth Ave. and 61st St., 
N. Y. C. Frank Marx, ABC vice-presi- 
dent in charge of engineering, pointed 
out that only 41 days elapsed from the 
time negotiations were completed for 
the transmitter site and the time that 
the first test pattern was on the air. 
The station’s studio, measuring 100 x 
200 ft., is claimed to be the largest in 
the country. 
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Philco television receiver mounted on jeep provided Philadelphia residents with convention 


Left to right: Mrs. D. C. Hay, G. B. Larson, Phillip Willkie, Louis Stevens 


WCAU-TV Mobile Television 


HROUGH the cooperative efforts of 

the Philco Corporation, WCAU-TV, 
and the Keystone Automobile Club, 
Philadelphia residents were privileged 
to witness the proceedings of the recent 
national conventions on mobile tele- 
vision screens. 

An especially converted Philco mod- 
el 1001 television receiver was mounted 
on top at each of three radio-telephone, 
road patrol jeeps belonging to the auto- 
mobile club. The Philadelphia Evening 
Bulletin and Station WCAU announced 
the location of each of the jeeps daily. 

The required conversion for the 
Philco receivers consisted mainly of 
power supply rearrangement. Three 
120 ampere-hour storage batteries were 
mounted in back of each jeep. One bat- 
tery supplied filament voltage (total 
drain 14.4 amps at 6 volts dc) to all 
tubes. The other batteries were used 
to energize two Mallory-type VP-555 
Vibrapacks which converted six volts 
dc to 340 volts de at 140 ma. Hot cath- 
ode rectifiers were replaced with 0Z4 
cold cathode types and the installation 
of separate knife-type switches in the 
battery leads enabled operators to 
apply filament power to the receivers 
before the place power was applied. 
The use of 0Z4 rectifiers makes sepa- 
rate application of filament and plate 
power mandatory. The connecting 
leads between the storage batteries and 
their loads was made of heavy braid to 
minimize any voltage drop in those 
portions of the circuit. 

’ The antenna for the receivers con- 
sisted of a single % wave-length dipole 
(cut to length for station to be re- 
ceived) without reflector. A 70-ohm 
coaxial transmission line was used to 
minimize ignition interference effects 
from other passing vehicles. The dipole 
was supported by a two-section mast 
mounted on the back of the jeep. Each 
mast section was six feet in length with 
the top section tapered so that it could 


be slid into the lower section. A bolt 
was screwed into the lower section 
about five inches from the top to pre- 
vent the two sections from binding and 
thus making it possible to orient the 
antenna by turning the top mast. When 
driving along highways where bridges 
or low hanging trees were encountered 
the top mast section and the antenna 
were detached and strapped to the top 
of the jeep. At times, it was also found 
as 30 miles an hour. Standard J.A.N. 
ignition suppression was used in the 
jeeps to minimize electrical disturb- 
ance from the engines. 


TV Timetable Revision 


A spot check of television stations 
scheduled to go on the air this year, 
as reported in Tele-Tech’s TV Time- 
table for 1948 published in May, indi- 
cates revised dates for some stations. 
Of 18 stations slated to go on the alr 
in Nov.-Dec., reports show that six 
will go on the air as originally sched- 
uled, three will go on earlier and five 
will go on later. An actual check 


shows: 
Station City Original New Date 
ate 
WBRC-TV cated, Déc., 1948 June, 1949 
a 
KGO-TV ~~ rc Dec., 1948 On Schedule 
calif. 
KRON-TV = a Dec., 1948 Early 1949 
calif. 
WWHB oes, Dec., 1948 On Schedule 
Ind. 
WTVvO Detroit, Mich. Nov., 1948 On Schedule 
WXYZ-TV Detroit. Mich. Nov., 1948 Oct. 1, 1948 
WTCN-TV Minneapolis, Nov., 1948 On Schedule, 
Minn. 
WOW-TV . Omaha, Nebr. Dec., 1948 Spring, 1949 
WLWC — Dec., 1948 On Schedule 
io 
WLWD Dayton, Ohio Dec., 1948 On Schedule 
WNBK Chevelend. Dec., 1948 Oct. 16, 1948 
io 
WMCT Memphis, Dec., 1948 Nov. 1, 1948 
Tenn. 
WDTE Erie, Pa. Nov., 1948 Dec. 15, 1948 
WJAC-TV Johnstown, Nov., 1948 Fall, 1949 
Pa. 
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FMA Convention 


Engineering program set for Sept. 27-29 Chicago meet 


HE second annual convention of 

the FM Association will be held 
Sept. 27, 28 and 29 at the Sheraton 
Hotel, Chicago. 

Heading the list of speakers who 
will discuss frequency modulation 
and its various applications and ad- 
vantages in broadcasting and com- 
munications, are Dr. E. H. Arm- 
strong, inventor of FM circuits and 
the only life member of FMA, and 
Hon. Wayne Coy, chairman of the 
Federal Communications Commis- 
sion. 

The convention agenda is designed 
to cover all aspects of FM broad- 
casting—programming, engineering, 
sales, networks, promotion, special 
events, etc. plus facsimile. 

Facsimile speakers will be John 
V. L. Hogan, president of Radio 
Inventions, Inc., New York, and 
Capt. W. G. H. Finch, president of 
Finch Telecommunications. It is 
planned to devote a half-day’s ses- 
sion to facsimile. 

At the opening general session, 
Dr. Armstrong will talk on FM’s 
advancement, and Chairman Coy 
will discuss government relation- 
ships and assignments for the new 
art. Other speakers who have ac- 
cepted are: Col. R. H. Ranger, pres- 
ident of Rangertone, Inc., Newark, 
N. J., who will discuss the use of 
magnetic-tape recorders for FM 
networks; Bond Geddes, executive 
vice-president, Radio Manufacturers 
Assn., who will discuss the receiv- 
Ing-set picture; Frank Freiman, 
vice-president, Magnavox Co., Fort 
Wayne, Ind., who will discuss sup- 
pressing surface noises on record- 
Ings; Kenneth Godfrey, senior exec- 
utive in charge of media operations, 
American Association of Advertis- 
ing Agencies, on “What the Agency 
Expects of FM”; Mortimer H. Fogel, 
New York dealer, on what the re- 
tailer and FM broadcaster can do to 
stimulate interest in FM; Hulbert 
Taft, Jr., Cincinnati, president of 
Transit Radio, Inc., on Transit Ra- 
dio; The Rev. R. F. Grady, S. J., 
founder and former director of 
WFUV, Fordham U. noncommercial 
educational station, on “The Uni- 
versity and FM Broadcasting”. 

Exhibitors at the FM convention 
will include: Raytheon Manufactur- 
ing Co., Federal Telephone & Radio 
Corp., Stewart-Warner Corp., Radio 
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Corporation of America, Westing- 
house Electric Co., Rangertone, Inc., 
Radio Engineering Laboratories, and 
Collins Radio Corporation, in addi- 
tion to various program services. 

Present officers of FMA are Ever- 
ett L. Dillard, president; William E. 
Ware, vice-president, and Thomas 
F. McNulty, treasurer. L. H. Marks 
serves as general attorney and C. M. 
Jansky, Jr., as engineering counsel. 

To name directors to replace those 
whose terms are expiring, President 
Dillard has appointed the following 
nominating committee: 

Matthew H. Bonebrake, vice- 
president and general manager, 
KOCY-FM Oklahoma City, chair- 
man; Gaines Kelley, general man- 
ager, WFMY Greensboro, N. C.; Ben 
Strouse, vice-president and general 
manager, WWDC-FM Washington, 
D. C.; Robert M. Beer, co-owner, 
WATG Ashland, Ohio; Thomas B. 
Tighe, manager WJBK Asbury Park, 
N. J., and Charles D. Lutz, general 
manager, KYFM San Antonio. 

There will be five candidates to 
run for three-year terms to succeed 


FMA Convention 


Committees 


AGENDA: C. M. Jansky, Jr., Jansky & Bailey, 
Washington, D. C., chairman; Gaines Kelley, WFMY, 
Greensboro, N. C.; Fred Weber, WDSU-FM, New 
Orleans, La.; James H. Moore, WSLS-FM, Roanoke, 


Va. 

RECEPTION: Frank A. Gunther, vice-president, 
Radio Engineering Laboratories, New York; William 
J. Halligan, president, The Hallicrafters, Chicago; 
Thomas F. McNulty, WMCP, Baltimore; Ray E. 
Dady, KWK-FM, St. Louis; Ben Strouse, WWC(C-FM, 
Washington; Matthew H. Bonebrake, KOCY-FM, 
Oklahoma City; Howard Lane, Marshall Field En- 


terprises, Chicago. 

REGISTRATIONS AND MEMBERSHIP: Harold 
Essex, WSJS-FM, Winston-Salem, N.C.; William E. 
Ware, KFMX, Council Bluffs, Ia.; E. J. Hodel, WCFC, 
Beckley, W. Va.; Charles D. Lutz, KYFM, San An- 
tonio, Tex.; George L. Sutherland, WAMS-FM, Wil- 
mington, Del. 

EXHIBITS: Sam Insull, Jr., Stewart-Warner Corp., 
Chicago; Stanley H. Manson, Stromberg-Carlson 
Co., Rochester, N. Y.; Thad Holt, WAFM, Birming- 
ham, Ala.; Milton B. Sleeper, FM and Television, 
Great Barrington, Mass.; Raymond F. Kohn, WFMZ, 
Allentown, Pa. 

ENTERTAINMENT: Edward A. Wheeler, WEAW- 
FM, Evanstown, III., Chairman; Bert Lown, Asso- 
ciated Program Service, New York, C. O. Langlois, 
Lang-Worth Feature Programs, Inc., New York; 
A. J. Kendrick, World Broadcasting System, New 
York; Milton Blink, Standard Radio Transcription 
services, Inc., Chicago; Walter Davidson, Capitol 
Records, Hollywood, Calif. 

PUBLICITY: Paul W. Reed, WFAH, Alliance, 
Ohio, Chairman; Thomas B. Tighe, WJBK, Asbury 
Park, N. J.; Dan E. Jayne, WELL-FM, Battle Creek, 
Mich.; John K. West, RCA Victor Division, Camden, 
N. J.; Stanley Glaser, Crosley Division, Avco Mfg. 
Corp.; Cincinnati; O. H. Brown, Eitel-McCullough, 
Inc., San Bruno, Calif.; Roy Jordan, General Electric 
Co., Syracuse, N. Y.; Jerry Stone, WDNB-FM, Day- 
tona Beach, Fla.; Leonard Higgins, KTNT, Tacoma, 
Wash.; Robert E. L. Moore, Transradio Press Service, 
New York; Fred W. Fischer, Westinghouse Electric 
Corp., Baltimore. 


1948 President of FM Association 
E. L. Dillard, general manager of FM stations 
WASH, Wash., and KOZY, Kansas City, Mo. 


five whose terms expire with the 
convention. The sixth will fill the 
unexpired term of W. R. David, re- 
signed. Mr. David had been selected 
for a three-year term as a represen- 
tative of General Electric, but he 
retired to become a vice-president 
of WPTR, Albany, N. Y. His suc- 
cessor will serve until the next an- 
nual convention in September, 1949. 

Directors whose terms expire with 
the coming convention are: 

‘Marion Claire, WGNB Chicago; 
Frank A. Gunther, Radio Engineer- 
ing Laboratories, Long Island City, 
N. Y.; Raymond F. Kohn, WFMZ 
Allentown, Pa.; M. S. Novik, Unity 
Broadcasting Corp., New York, and 
Stanley W. Ray, Jr... WRCM New 
Orleans. 

Holdover members of the FMA 
board are: Everett L. Dillard, WASH 
Washington and KOZY Kansas City; 
Roy Hofheinz, KOPY Houston, C. M. 
Jansky, Jr., Jansky & Bailey, Wash- 
ington, and Thomas F. McNulty, 
WMCP Baltimore, all with another 
year to serve. 

E. J. Hodel, WCFC Beckley, W. 
Va., E. Z. Jones, WBBB-FM Bur- 
lington, N. C., Ben Strouse, WWDC- 
FM Washington; David G. Taft, 
WCTS Cincinnati, and William E. 
Ware, KFMX Council Bluffs, Iowa, 
all of whom have two years more to 
serve. 

For the best FM station promotion 
the. past year the FM Association, 
in cooperation with Radio Engineer- 
ing Laboratories, New York, will 
present an REL professional FM re- 
ceiver, the award to be made at the 
closing luncheon of the FMA’s Sec- 
ond Annual Convention, Sept. 29. 
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TELEVISION PROBLEMS ARE NO. 1 TASK OF 
FCC—tTelevision problems were the foremost matters 
for consideration by the FCC as it entered the fall 
months. The proceedings and oral argument on the 
assignment of channels to the various cities of the nation 
were completed in mid-August and an early decision 
was promised by FCC Chairman Wayne Coy. Next, the 
television industry faces, starting Sept. 20, the all- 
important Commission hearings on the proposals to use 
the 475-890 mc band. 

That the “upstairs” region of the spectrum will be 
flooded with all types of video uses already has been 
presaged and it will not just be by telecasters, but by 
educators, farmers, et al. FCC Chairman Wayne Coy 
has urged a group of leading university and secondary 
school educators to present their claims for television 
channels for non-commercial educational purposes at 
the September hearings, while the U. S. Department of 
Agriculture is studying methods to use video to inform 
farmers on developments in agricultural and home eco- 
nomics research. 


MOBILE ALLOCATIONS SUBJECT OF LONG 
HEARING — A month-long series of hearings is in 
prospect before the FCC on the allocations proposed for 
the various mobile radiotelephone services, probably 
during October. 

Several segments of the general mobile radio services, 
particularly the telephone companies and the railroads, 
vigorously criticized the FCC proposed allocations — 
the railroads assailed the Commission for taking away 
one-third of their original 60 channels and the telephone 
companies felt the FCC did not give adequate consid- 
eration to the needs of the public users of their service. 

A number of the mobile services now constitute “big 
business” in the expenditures for radio equipment. The 
Bell System has been spending many millions of dol- 
lars, while the power-gas-water utilities have spent 
about $50 million to date, as has the petroleum industry. 
The taxicab industry, which has shown phenomenal 
growth, has so far spent over $30 million. 


MANUFACTURERS COOPERATING WITH ARMED 
FORCES—In the objective of miniaturizing radio- 
electronic apparatus for the armed services, a goal es- 
tablished by the Army Signal Corps, all major manu- 
facturers have been cooperating fully with the Signal 
Corps and other communications-electronics procure- 
ment and research branches of the national military es- 
tablishment. Secretary of the Army Royall, after a 
recent inspection of the Signal Corps center at Fort 
Monmouth, highly lauded the “notable progress” of the 
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Signal Corps Laboratories in the “miniaturization, in- 
tegration and standardization” of communications-radio- 
electronic equipment. 

Maj. Gen. S. B. Akin, Chief Signal Officer of the 
Army, has been greatly impressed with the poten- 
tialities of the latest major development of the Bell 
Telephone Laboratories — the Transistor — and ordered 
immediate military tests because it offers possibilities 
of revolutionary changes in Army communications 
equipment through its saving in battery and tube weight. 
(See technical story in August Tele-Tech.) 

Because the military procurement machinery will be 
at full speed by the end of this month, the mobilization- 
liaison committee of the Radio Manufacturers Associa- 
tion has been engaging in important conferences with 
the Munitions Board, Navy, Army, Air Force and Na- 
tional Security Resources Board in an effort to establish 
a fully-coordinated plan of mobilization. Just as hap- 
pened before in Washington, the mobilization blueprint- 
ing has been fraught with sparring between different 
agencies who wish to get their ideas to the forefront. 


MANUFACTURERS SEEK CONFERENCE ON 
CARRIER HARMONICS—The FCC has been asked to 
stage an engineering conference between the leading 
technical experts of the radio manufacturing industry as 
represented by the Radio Manufacturers Association’s 
engineering committee and the Commission ‘engineering 
staff on the proposed definitions on spurious responses 
and direct harmonics and subharmonics of the carrier 
frequency as offered in the projected rules and regu- 
lations for general mobile services. 

The RMA transmitter subcommittee for mobile radio, 
which is headed by. Link Radio Corp.’s chief engineer 
Frederick T. Budelman, stated to the FCC that for 
mobile radio services it was felt the direct harmonics 
and subharmonics of the carrier frequency should be 
excepted from the general radio engineering rules, al- 
though the industry agreed all interference should be 
corrected in individual cases. In this way the great 
majority of mobile radio services would be saved an 
unnecessary -rise in transmitter installation cost. 

Radio manufacturers also asked the FCC not to put 
into effect its proposal for eliminating experimental 
channels in the 44-50 and 152-162 mc bands as such 
frequency space was necessary for field testing of equip- 
ment for continued improvement. One manufacturer 
also protested vigorously the lack of provision of space 
in the 152-162 mc band for remote pickup broadcast 
service (AM, FM and TV) as working a severe hardship 
on manufacturers and broadcasters. 

ROLAND C. DAVIES 
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New Lab and Test Equipment 


Impedance Meters 


Standing wave ratios and node positions as 
well 
length 


as relative power, attenuation, and wave- 
in the line are measured by a new 


series of nine precision impedance meters, 
All standard sizes of waveguides from 3 x 1% 
in. to 0.360 to 0.220 in. and rigid coaxial 
lines of % and % in. can be measured with 
the new line. Accuracy and repeatability of 
measurements is 2%. Probe position can be 
calculated to 0.1 mm on vernier scale instru- 
ments and to 0.01 mm on dial and micrometer 
instruments.—Industrial Dept., Sperry Gyro- 
scope Co., Great Neck, N. Y. 


Data Recorders 


Designed for building into vehicles, aircraft, 
guided missiles or other mobile equipment, 
types MR-2, MR-3, and MR-6 data recorders 


(upper left, lower left, and lower right, re- 
spectively in the accompanying illustration) 
use magnetic tape to store variable or tran- 
sient data under conditions of severe shock 
acceleration for later re-running and analysis. 
All three have multi-information channels 
and in addition include a time base channel 
for speed and error compensation purposes.— 
Cook Research Laboratories, 1457 Diversey 
Parkway, Chicago 14, Ill, 


DC Recorder 


Measurement of microcurrents and voltages 
are facilitated with a portable, direct current 


recorder which has a minimum full scale 
range of 0 to 0.1 ma and a maximum range 
of 0 to 12 amps. Sensitivity is one part in 
1000. The recorder is supplied with eight 
coils and each is adjustable over a range of 
11.5 to one. The circular 24-hour chart is 
driven by a conventional synchronous motor 


e 


— consumes approximately five watts. 
an —— and friction between the 
- LY hart are virtually eliminated.— 
ome 


& eh i Products, Inc., Belleville 
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Servishop 


The equivalent of 6 service instruments, 
(tube tester, multitester, FM signal generator, 
AM signal generator, audio oscillator, and 
condenser tester) is housed in a convenient 
carrying case with dimensions of 5 x 13 x 9% 
i. Model 8073 Servishop operates on 50 to 60 
cycle lines 105 to 135 volts and its tube tester, 
in addition to incorporating all the features 
of model 322, tests all the new miniature 
tubes.—Radio City Products Co., Ine., 152 W. 
25th St. New York 1, N. Y. 


Video Generator 


A video signal equivalent in all respects to 
a standard tele- 
is provided by the 


transmitted by 
vision broadcast station 


Composite Video Generator, 
complete analysis of 
and video circuits. 
negative output 
able to any 
horizontal 
provided 


facilitating a 
syne separation, sweep 
A choice of positive or 
makes the generator adapt- 
television receiver. In addition, 
and vertical blanking pulses are 
for synchronizing a monoscope or 


camera as well as a jack through which an 
external video signal can be applied to the 
unit. Power input is 175 watts, 117 volts, 60 
cycles. Measurements of the 45-lb. portable 
unit are 7x 16%x 24% in.—Belmont Radio 
ae 5921 West Dickens Ave., Chicago 39, 
Oscillograph 


Signals may be applied to the vertical de- 
flection plates on model 250 cathode-ray oscil- 
lograph 


through the high gain, capacity- 
coupled amplifier, the medium gain, directly 
coupled amplifier, or by direct connection to 


The 
made with 
Signals are applied to the hori- 


the deflection plates, 
connections is 
front panel. 


choice of 
a switch 


three 
on the 


zontal deflection plates through a _ similar 
channel selecting switch. On driven sweep, 
automatic beam-blanking circuits intensify 


the spot only during the go-time. Hence, pho- 
tographs of high-speed transients on driven 
sweep may be made with the shutter of the 
camera open before and after the occurrence 
of the transient. The recurrent range of the 
linear time base is 1 cps to 150 ke per sec., 
and the duration of the driven sweep is 
continuously variable from 1 sec, to 20 micro- 
sec.—Allen B. DuMont Laboratories, Inc., 1000 
Main Ave., Clifton, N. J. 


Pulse Generator 


A pulse which more than covers the pres- 
ent video frequency range is provided by the 
Mega-Pulser, an ultra-short pulse generator. 
Pulse 


widths of 0.025, 0.05, 0.1 and 0.25 


microseconds are generated and it may be 
triggered from an internally or externally 
provided pulse. Output pulse is delayed ap- 
proximately 0.25 microseconds to permit ob- 
servation on an oscilloscope. Operation is 
from 117 volts, 60 cycles.—Kay Electric Co., 
Pine Brook, N. J. 


Beat Frequency Oscillator 


Identical in over-all size and 
range with the 913-C, the new 
frequency oscillator has 


in frequency 
1304-A beat- 
greater accuracy, 


better stability and lower distortion. Frequen- 


cy output ranges from 20 cycles to 20 ke with 
an accuracy of +(1% + 0.5 cycle) after the 
dial zero has been set in terms of the ac 
line frequency. Output impedance is 600 ohms, 
balanced or unbalanced. Normal maximum 
output is 0.3 watts with total distortion of 
less than 0.25% over most of the range. Fre- 
quency drift from a cold start is less than 
seven cycles in the first hour, and is essen- 
tially completed after two hours. Power sup- 
ply is 105 to 125 (or 210 to 250) volts, 50 to 
60 cycles. Total power consumption is 100 
watts.—General Radio Co., 275 Massachusetts 
Ave., Cambridge 39, Mass. 


Frequency and 
Modulation Monitor 


Handling up to four frequencies anywhere 
between 25 mec and 170 me, the FD-12 fre- 
quency and modulation monitor checks fre- 
quency deviation and percentage of modula- 
tion and is accurate to .0015%. Thermally 
controlled crystals are employed for those 
frequencies above 50 mc, IF and discriminator 
are calibrated and centered by means of a 
local oscillator. Direct reading of modulation 
up to 20 ke on positive or negative peaks 
and the peak-flasher to show over-modula- 
tion can be set at any value from 5 to 20 


i 


ke for 


either 
Measuring 
less across the antenna terminals.—Doolittle 
Radio, Inc., 7421 S. Loomis Blvd., Chicago 36, 
til. 


positive or 
sensitivity is 


negative peaks. 
500 microvolts or 
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New Parts For Designers 


Capacitors 

Unicon Mykaplast capacitors are available 
in hermetic or wax-sealed assemblies and in 
single or multiple units with ratings as high 


as 5u at 25 kv. Dielectric hysterics is claimed 
to be only one tenth that of similar mica di- 
electric units.’ They are especially suitable for 
low frequency power oscillators, timing cir- 
cuits, ‘computing equipment.—United Con- 
denser Corporation, 422 East 138th St., New 
York 54, N. Y. 


Power Supply 

Designed as a source of de power at high 
voltage and- low current, the series 710 elec- 
tronically regulated power supplies have a 


continuously adjustable regulated output vol- 
tage over a range of less than 600 volts to 
more than 1500 volts. Models 710-2 and 710-3 


are supplied respectively with 2 or 3 inde- 
pendently adjustable outputs. In these models 
a single high voltage rectifier, source of 
reference voltage, and meter are used, cutting 
costs and space without sacrificing perform- 
ance.—Furst Electronics, 800 W. North Ave., 
Chicago 22, Ill. 


Crystal Heating Unit 


The JKO-7 stabilized crystal heat unit ac- 
10,000 ke 
is recommended for broadcast and fre- 


commodates crystals from 80 to 
and 


| SRR re 


quency standard applications. Operating tem- 
perature is 50° C +1°; other temperatures 
on special order. The unit may be mounted 
in any position and crystals are electrostati- 
cally shielded.—James Knight Co., Sandwich, 


TV Transformer Cores 


Two standard types of horizontal deflection 
and flyback transformer cores molded -from 
iron powders for television applications assure 
uniform operating results while permitting 
easier assembly at a worthwhile cost saving. 
Type 10034, a large rectangular unit with 
a sliding hub, may be used with any tele- 
vision tube which employs magnetic deflec- 
tion. A smaller spool type, the 10748, is rec- 
ommended where space is at a premium and 
where tubes are no larger than 10 in.— 
Electronic Components Div., Stackpole Carben 
Co., St. Marys, Pa. 


Flexible Waveguide 


A convoluted, bellows-type, 
flexible waveguide has been built to have 
an electrical impedance matching that of a 
rigid waveguide. As a flexible joint it facili- 
tates alignment and is available in largest 
waveguide size needed by the industry down 
to 1 ecm length, Airtron, Inec., 650 Blooming- 
dale Rd., Pleasant Plains, Staten Island, N. Y. 


electroplated, 


Phone Plug 


Featuring a unique dual-purpose’ sleeve 
which can be clamped over the metal braid 
of shielded wire cables, the Little-Plug is 
especially suited for use in recorders, radio, 
public address systems and communication 
and test equipment. A one-piece tip rod 
threads into the tip terminal and is staked 
to insure tightness, eliminating probability of 
tip disassembling during use. High grade in- 


2) | 
SILVER PLATED GROUND 
TERMINAL CORD CLAMP 


ONE-PIECE TIP ROD THREADED 
INTO TIP TERMINAL & STAKED 


\ \ 
SILVER PLATED TiP TERMINAL- -—— INSULATING TUBE 


sulation is used throughout. Available in red 
or black tenite handles or bright nickel plated 
handles for shielding. All exterior metal parts 
are nickel. plated. The Little-Plug will fit 
%-in. diameter jacks. Body and handle -have 
an outside diameter of %-in.—Switchcraft, 
Inc., 1328 N. Halstead St., Chicago 22, Ill. 


Inorganic Insulation 


Properties of thinness and electrical insu- 
lating strength never before attained in a 
flexible, inorganic, asbestos sheet have been 
achieved with Quinterra, an entirely new type 
of electrical insulation. Quinterra looks like 
paper, having no holes or interstices like the 
woven or open structures of cambrics and 
glass cloth. Sheets of Quinterra can be brought 
to bright red heat in a Bunsen burner flame 
without igniting or melting. Even at 800° C 
it retains a dielectric in the order of 100 
VPM.—Johns-Manville, 22 East 40th St., New 
York 16, N. Y. 


Powdered Iron Transformers 


A low-loss energy-recovery system requiring 
no additional electrical energy yet providing 
large increases in deflection capability is pro- 
duced by a two-piece frame and center slug 
assembly for television receiver deflection 
transformers. Depending upon molding pres- 
sures ranging from 15 tons to upwards of 60 
tons per sq. in., the degree of dc saturation 
and again the peak amplitude of ac flux 
density, effective ac permeabilities of 40 to 


230 are available in these powdered iron as- 
semblies. 

The necessity for dissipating large amounts 
of energy from the transformer and deflecting 
yoke structures is eliminated by the stepped- 
In addition, 


up efficiency. the molded core 


eer oe i 
structures produce negligible hum noise in 
comparison with laminated core structures, 


according to the 
Crowley Co., Inc., 
ange, N. J. 


manufacturer.—Henry L. 
1 Central Ave., West Or- 


Precision Tuners 


Precision tuning assemblies calling for very 
close tolerances required for dependable set- 
tings with minimum frequency shift at any 


point within the AM broadcast band in auto- 
mobile radio receivers are available. Service 
provided includes tooling for production, metal 


stamping, plating, fabrication and over-all 
assembly of component products built to cus- 
tomer specification.—Sylvania Electric Prod- 
ucts, Ine., Emporium, Pa. 
HV Multiplier Leads 

Any low voltage multimeter can be con- 
verted into a high voltage instrument simply 
by attaching a pair of Reiner high voltage 


multiplier leads to the unit. Special high- 
voltage type resistors are built into the prod 
handles so that practically the entire voltage 
drop takes place before the wire lead of the 
cord is reached. Only the lowest range such 
as 2.5-3-5-10-12-15 is used depending upon the 
scale of the instrument. Multiplier accuracy 
is maintained within 2%. Alligator clip 
minal is supplied for solid grip at the point 
of measurement.—Reiner Electronics Co., Inc., 
152 W. 25th St., New York 1, N. Y. 


ter- 


Polystyrene Capacitors 


The ability to store charges for a long 
time and then discharge instantly and com- 
pletely is a characteristic of a new line of 


polystyrene-film dielectric capacitors. They are 
unexcelled for applications where extremely 


high insulation resistance, large capacitance 
with high “Q’” or extremely low dielectric 
absorption are required. Typical applications 
include timing and integrating circuit capacl- 
tors, rf padding capacitors, and coupling ca- 
pacitors in high-gain amplifiers.—Solar Mfg. 
Co., 1445 Hudson Blvd., North Bergen, N. J 


Multiple Section Capacitor 


Case construction of four completely 
shielded sections makes the MC-9A63 capaci 
tor especially useful in applications where 
circuits must be isolated. Rated 4 X .02 mfd. 
500 volts dc, the MC-9A63 has been designed 
to JAN-C-25 performance characteristic E 
and has exceptionally small base dimensions 
for a four-terminal capacitor. — Cornel» 
Dubilier Electric Corp., South Plainfield, N. J 
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MEASURE HIGH VACUUM 


ACCURATELY, EASILY, ECONOMICALLY, WITH DPA-37 
our newest lonization Gauge Control Circuit 


The DPA-37 is DPI’s newest Ioni- 
zation Gauge Control Circuit. It meas- 
ures all the pressures commonly met 
in high-vacuum diffusion pump work. 
And it incorporates all the desirable 
features you would look for. For 
example: 


DPA-37 is sensitive—Using the high- 
ly sensitive VG-1A Ionization Gauge 
Tube, DPA-37 measures from .0025 
mm to .0000005 mm of Hg in four 
ranges by means of a specially de- 
signed amplifier circuit. The zero set- 
ting may be checked instantly without 
interrupting normal operations. 


DPA-37 is easy to operate—There 
are a minimum of steps necessary for 
taking a pressure reading. Just two 
dial adjustments—and the pressure is 


obtained by multiplying the dial read- 
ing by the scale factor. No calibration 
charts needed. 


DPA-37 is easy to maintain—All cir- 
cuit tubes and nearly all other parts 
are standard radio type for simple, in- 
expensive maintenance. Less-than-nor- 
mal loads on component parts assure 
long life for the circuit. 


DPA-37 is economical — Lower fila- 


ment current (only 2 MA) and a built- 
in automatic overload relay result in 
maximum life for the VG-1A Ioniza- 
tion Gauge by protecting it from the 
most abrupt surges of pressure. 


The price for the DPA-37 panel 
mounted is $350. The cabinet mounted 
model illustrated is $365. DPA-37 
gives you more per dollar—costs less 
in the long run. For a more complete 
description of its features, write— 


Vacuum €. qupement Diviston 


DistmiaTion Propucts, Inc. 


ROCHESTER 13, N. Y. 


777 RIDGE ROAD WEST e 


570 Lexington Avenue, New York 22, New York 


135 South LaSalle Street, Chicago 3, Illinois 


Manufacturers of Molecular Stills and High-Vacuum Equipment; Distillers of Oil-Soluble Vitamins and Other Concentrates for Science and Industry 
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FCC Proposes New Rules 
For Citizens Radio Service 


New Citizens Radio Service Rules 
governing the use of individual radio 
transmitter-receivers for personal and 
private communication have been pro- 
posed by the FCC. Existing rules con- 
cerning technical requirements were 
made effective on December 1, 1947. 

Two classes of citizens stations are 
proposed. Class A stations (operating 
on 460-470 mc band) would be re- 
quired to meet more rigid technical 
requirements than class B stations (op- 
erating on 465 mc only). A maximum 
input power of 50 watts is provided for 
class A stations, a maximum of 10 is 
assigned to class B. 

Licensees would have to be citizens 
and at least 18 years old. Stations could 
be used either at fixed locations, or as 
mobile units on vehicles, aircraft or 
boats. Station call signal would prob- 
ably be the registered serial number 
appearing on the station license. 

Pending the adoption of final rules 
by the commission, no licenses will be 
issued in the Citizens Radio Service 
except on an experimental basis. In- 
terested parties may submit comments 
or briefs to the commission on or be- 
fore Oct. 1, 1948, after which date a 
hearing may be scheduled. 


NAB Appoints New 
Engineering Committee 


Appointees to the Engineering Ex- 
ecutive Committee of the National As- 
sociation of Broadcasters to serve dur- 
ing 1948-49 are: A. James Ebel, 
WMBD, Peoria, Ill., chairman; O. W. 
Towner, WHAS, Louisville, Ky.; E. K. 
Jett, WMAR, Baltimore, Md.; Oscar 
C. Hirsch, KFVS, Cape Girardeau, 
Mo.; J. R. Poppele, WOR. New York; 
K. W. Pyle, KFBI, Wichita, Kans.; 
John H. DeWitt, WSM, Nashville, 
Tenn. Board Liaison: T. A. M. Craven, 
WOL, Wash., D. C.; G. Richard Shafto, 
WIS, Columbia, S. C. Network Advis- 
ory: William B. Lodge, CBS, New York: 
Frank Marx, ABC, New York; Earl 
Johnson, MBS, New York; O. B. Han- 
son, NBC, New York. Non-Voting As- 
sociate Members: George Adair, Radio 
Engineering Consultants; Paul deMars, 
Raymond M. Wilmotte, Inc.; Dixie 
McKey, Dixie B. McKey and Associ- 
ates, all of Wash., D. C. 


RCA Tube Plant Expansion 


An additional 40,000 sq. ft. of space 
will facilitate an increase in the pro- 
duction of cathode ray television pic- 
ture tubes at RCA’s Lancaster tube 
plant. Work is already underway on 
the new building which is expected to 
be completed by midsummer. The in- 
creased floor space will make way for 
additional automatic machinery which 
turns out better than one CR tube a 
minute. 


64 


TELEVISION-RADIO 
PRODUCTION BOX SCORE 


(RMA Members) 


Receiver 1948 Postwar 
Production Jan. Feb. March April May June July Totals Totals 
Television 30,001 35,889 52,137 46,339 50,117 64,353 56,089 334,925 460,032 
Consoles 13,261 10,295 15,304 12,536 12,535 11,256 10,234 72,886 138,218 
, Table M. - 16,740 25,594 37,833 33,803 37,642 47,588 42,193 241,393 314,799 
AM & FM 1,339,256 1,379,605 1,633,435 1,182,473 1,096,780 1,049,517 1,235,799 8,916,685 39,916,865 
AM-FM 136,015 140,629 161,185 90,635 76,435 90,414 74,988 770,801 2,076,301 


Chairmen Appointed 
in Parts Division 


Two new sections have been created 
and 21 section chairmen have been ap- 
pointed in the RMA Parts Division by 
A. D. Plamondon, Jr., division chair- 
man and president of the Indiana Steel 
Products Co., of Chicago. The new 
groups are for tube parts manufac- 
turers and ceramic capacitor producers. 
Follewing are the section chairmen and 
some of the alternate chairmen who 
will serve for the current 1948-49 fiscal 


year: 

Coil: Edwin 1. Guthman, Edwin |. Guthman & 
Co., Chicago. 

7 ee a K. E. Rollefson, The Muter 
Co., Chicago, chairman; and W. H. Fryling, Erie 
Resistor Corp., Erie, Pa., alternate chairman. 

Fixed Capacitor: W. Myron Owen, Aerovox 
Corp., New Bedford, Mass. 

Fixed Resistor: D. S. W. Kelly, Allen-Bradley Co., 
Milwaukee, Wisc., chairman; and H. A. Williams, 
Stackpole Carbon Co., St. Marys, Pa., alternate 
chairman. , 

instrument & Test Equipment: R. L. Triplett, 
Triplett, Electrical Instrument Co., Bluffton, Ohio. 

Insulations: John W. Apgar, Irvington Varnish & 
Insulator Co., Irvington, N. J. E m 

Metal Stampings & Metal Specialties: Marvin M. 
Lane, Croname, Inc., Chicago, Chairman; and Jay 
H. Johnson, John Volkert Metal Stampings Inc., 
Brooklyn, N. Y., alternate chairman. 3 

Phonograph Cartridges & Pickups & Microphones: 
S. N. Shure, Shure Brothers, Inc., Chicago, chair- 
man; and H. G. Kobick, Webster Electric Co., 
Racine, Wisc., alternate chairman. 

Plastics and Molded Parts: John J. Bachner, 
Chicago Molded Products Corp., Chicago. 

Record Changers & Phono-Motor Assemblies: R. E. 
Laux, General Instrument Corp., Elizabeth, N. J. 
chairman; and A. W. Fritzsche, The General Indus- 
tries, Co., Elyria, Ohio, alternate chairman. 

Socket: Lester W. Tarr, Cinch Manufacturing 
Corp., Chicago. 

Speaker: Laurence A. King, The Rola Co., Cleve- 
land, Ohio. . 

Speoker Parts: Wm. H. Welsh, Wm. H. Welsh Co., 


Chicago. 
Special Products: W. R. Macleod, King Labora- 
tories, Inc., Syracuse, N. Y. 


Switch: W. S. Parsons, Centralab (Div. of Globe- 
Union Inc.) Milwaukee, Wisc. 

Transformer: L. §. Racine, Chicago Transfomer 
Div., Chicago, chairman; and James M. Black- 
lidge, Standard Transformer Corp., Chicago, alter- 
nate chairman. 

Tube Parts: S. L. Gabel, Superior Tube Co., 
Norristown, Pa. 

Variable Condenser: 
Cond Co., Camden, N. J. 

Variable Resistor: W. A. Nicely, Chicago Tele- 
Phone Supply Co., Elkhart, Ind. 

Wire: R. G. Zender, Lenz, Electric Mfg. Co. 
Chicago. 

Wire Wound Resistor & Rheostat: Roy S. Laird, 
Ohmite Manufacturing Co., Chicago. 


eo E. Cramer, Radio 


Ignition Suppressors 
For TV Interference 


Automobile ignitions causing tele- 
vision receiver interference can be 
minimized or corrected if motor car 
manufacturers equip their autos with 
proper suppressors on spark plugs and 
distributors, according to a recent re- 
port by the RMA engineering depart- 
ment. The tests demonstrated that 
automobile ignition systems must not 
exceed 35 microvolts per meter if they 
are not to interfere with normal tele- 
vision reception. 


JTAC Query on 475-890 Band 


The Joint Technical Advisory Com- 
mittee is seeking information which 
will aid the FCC in its Sept. 20th hear- 
ing on commercial use of the 475-890 
me band for television. Answers to 
the following questions are being so- 
licited: 

1. What is the present state of development of 
equipment in the band 470-890 mc, in regard to 
(a) transmitters, tubes, and components; (b) re- 
ceivers and components; (c) antennas, transmission 
lines and related equipment for transmission and 
reception? 

2. How much experimental work has been under- 
taken in television systems in this band, wi 
respect to field operation (transmitter hours op- 
erated, number and distribution of receivers, an 
propagation tests) and laboratory work (develop- 
ment of receivers, transmitters and tubes)? 

3. What consideration has been given to the 
costs of television systems for this band, particu- 
larly to the reduction of receiver costs, and the 
transfer of cost burdens to the transmitter? . 

4. What areas of service might be expected in 
this band, based on the following assumptions: 
(a) a particular system, using one of the following 
typical bandwidths: 6 mc, 13 mc, 20 me; (b) 
radiated power, available now and expected to be 
available, say, 10 years in the future; (c) receiver 
sensitivity; (d) at each of the following typical 
frequencies: 475 mc, 600 mc, and 890 mc? 

_ 5. What co-channel and adjacent-channel separa- 
tions would be appropriate under the assumptions 
made in item 4, above? 

6. How many channels would be available in the 
band 475-890 mc on the assumptions of Item 4, 
above, and how might they be allocated among 
the 140 metropolitan districts of the U. S.? 


Replies should be sent to the secre- 
tary of the JTAC, L. G. Cumming, 
Institute of Radio Engineers, 1 East 
79th St., New York 21, N. Y. 
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RCA WR-39A Television Calibrator 


RCA WR-59A Television Sweep Generator 


RCA WO-58A Television Oscilloscope 


THE RCA TV TRIO... 


for Production and Laboratory use 


a complete set-up for the precision 
alignment of television receivers 


@ The new RCA Television Calibrator, Sweep Generator, 
and Cathode Ray Oscilloscope are high-precision instru- 
ments incorporating design features which reflect the wide 
experience of RCA engineers in television. The RCA TV 
Trio provides a complete set-up for testing and aligning 


television receivers in the laboratory or in production . 


and quality-check positions. 


RCA Television Calibrator WR-39A has two crystal oscillators for 
establishing the calibrator frequency. The marker oscillator 
operates on fundamental frequencies in all bands, and provides 
markers at all TV frequencies. An easy-reading scale enables 


quick crystal-harmonic identification, and a built-in speaker is 
provided for zero-beat indication. 


RCA Television Sweep Generator WR-59A covers all broadcast 
television channels, TV- and FM-if bands. All ranges employ 
fundamental signals, are pre-set, and can be quickly selected 
by means of a band switch. Sweeps are provided for both 
10.7-Mc. and 25.75-Mc. if bands, and for video channels to 
10 Mc. Amplitude variation is less than 1 db. The piston at- 
tenuator has a maximum ratio of 20,000/1. 


RCA Oscilloscope WO-58A has a flat response from 5 cycles to 
2 Mc., with less than 2 per cent tilt and overshoot, and rise 
time of less than 0.15 microsecond. It displays all TV sync. 
signals accurately, and is easily calibrated for use as a peak- 
to-peak voltmeter. A phase-shift control is provided. 


For complete technical data on the RCA Television Trio, see 
your RCA Test Equipment Distributor, or write RCA, Com- 
mercial Engineering, Section [Y63, Harrison, N. J. 


Available from your RCA Test Equipment Distributor. 
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NEWS... 


Beacon-Aided Radar Charts 
Flight Paths of Rockets 


Beacon-aided radar has proved to be 
a most satisfactory method for meas- 
uring flight paths of experimental 
rockets at White Sands Proving 
Grounds according to a recent state- 
ment by C. E. Mattox, Signal Corps 
Engineering Laboratories, Fort Mon- 
mouth, N. J. The beacon-aided radar, 
which incorporates a transponder in 
the nose or body of the rocket, has 
the advantage over doppler and theo- 
lite methods of instrumentation be- 
eause it gives ballistic data immedi- 
ately to the firing agencies. Optical 
and doppler systems of guided missile 
tracking often require weeks to com- 
pute the direction and altitude versus 
ground range. 


NEDA Chapters Elect Officers 


Three chapters of the National Elec- 
tronic Distributors Assn. elected offi- 
cers at July meetings. The Nebraska- 
Iowa chapter meeting in Des Moines 
elected E. H. Nestander as president; 
Crandall Lassaux, vice president; L. F. 
Leuck, secretary-treasurer. In the San 
Francisco conclave of the Golden Gate 
chapter, C. C. Brown was named di- 


rector; A. T. Styles, president; Bob 
McHale, secretary. The Louisiana- 
Mississippi chapter re-elected their 


presiding officers. They were L. L. 
Hale, director-president; Alfons Schad- 
ler, vice president; Ted Schneider, 
secretary-treasurer. 


CONVENTIONS & MEETINGS 


Sept. 6-7—Mathematical Association of 
America, Madison, Wisconsin. 

Sept. 13-14—Television Lighting Con- 
ference, General Electric Co., Nela 
Park, Cleveland, Ohio. 


Sept. 13-17—1948 American Instru- 
ment Fair, Instrument Society of 
America, Convention Hall, Philadel- 
phia, Pa. 

Sept. 13-17—American Association for 
Advancement of Science, Washing- 
ton, D.C. 

Sept. 18-26—First National Television 
and Electrical Show, Chicago Coli- 
seum. 

Sept. 27-29—-FM Association, Sheraton 
Hotel, Chicago. 

Sept. 27-Oct. 1—Third National Plas- 
tics Exposition, Grand Central Pal- 
ace, New York. 

Sept. 29-Oct. 2—IRE West Coast Con- 
vention, Los Angeles. 

Sept. 30-Oct. 2—Fourth Annual Pacific 
Electronics Exhibit, West Coast Mfgs. 
Assoc., Biltmore Hotel, Los Angeles. 

Oct. 18-22—American Institute of Elec- 
trical Engineers, Fall Meeting, Hotel 
Schroeder, Milwaukee, Wis. 

Oct. 18-21—Associated Police Com- 
munication Officers, Annual Meeting. 
Houston, Texas. 

Nov. 4-6—National Electronics Confer- 
ence, Annual Technical Forum, 
Edgewater Beach Hotel, Chicago. 

Nov. 8-10—IRE and RMA Engineering 
Dept., Rochester Fall Meeting, Shera- 
ton Hotel, Rochester, N. Y. 

Nov. 29-Dec. 1—Conference on Elec- 
tronic Instrumentation in Nucleonics 
and Medicine, Engineering Society 

Bldg., 29 W. 39th St., N.-Y., N. Y. 


RCA’s UHF Television 
Approval by the FCC for RCA to 


operate an experimental television 
station in Washington, D. C., will en- 
able that company to determine the 
suitability of frequencies above 500 
mc for. television, according to Dr. 
C. B. Joliffe, executive vice president 
in charge of RCA Laboratories. The 


‘new experimental station has been 


installed at the Wardman Park Hotel 
in Washington. location of NBC’s com- 
mercial TV outlet, WNBW. Simultane- 
ous operation of the two stations on 
67 mc and 510 me will enable engi- 
neers to compare the service possibili- 
ties of uhf with the lower-band com- 
mercial frequencies. 

If the uhf experiments prove suc- 
cessful, a simple and _ inexpensive 
adapter could be installed on present 
television sets which would facilitate 
reception on the higher frequencies as 
well as on the present television wave 
band. 


Stratovision at FCC 


A temporary setback was suffered 
by Westinghouse at recent FCC local 
channel allocation hearings when the 
company sought a stratovision alloca- 
tion of channel eight at Pittsburgh, 
with no other channel eight authoriza- 
tion within a 200-mile radius of: the 
city. A decision to rule out some of 
the Westinghouse testimony came after 
FCC General Counsel Benedict P. 
Cottone protested that the company’s 
added request to delete allocations of 
adjacent channels had not been pro- 
ferred within sufficient time to allow 
affected parties time to prepare re- 
plies. 


“Picture Frame” Screen 
on Belmont TV Set 


A viewing screen 13% x 18 in. in an 
ornamental frame which can be hung 
on the wall like a portrait will be 
placed on the market by Belmont Ra- 
dio Corp., Chicago. The main body of 
the receiver, including tuning knobs, 
will be housed in a chairside cabinet 
with controls on top. Extra viewing 
screens may be placed in other rooms 
and wired to the set, 


GE Forms New Division 


A new division, called the Industrial 
and Transmitting Tube Division, has 
been formed within the Tube Division 
of the General Electric Co.’s Electron- 
ics Dept. This new division will con- 
solidate all sales, design engineering 
and manufacturing activities. George 
W. Henyan, assistant to the vice pres- 
ident, has been named manager; K. C. 
DeWalt and E. F. Peterson have been 
appointed assistant managers; G. W. 
Pike is manager of engineering, Tube 
Divisions. 


Armstrong Sues RCA 


Dr. Edwin H. Armstrong has filed 
suit against RCA and NBC charging 
infringement of five of his basic pat- 
ents. He is also challenging RCA’s 
licensing practices with manufacturers 
of radio transmitters, receivers and 
other equipment. RCA is preparing a 
denial of the charges, according to that 
company’s Officials. 


NAB Requests Hearing 


An informal hearing by the FCC 
on the proposed reallocation of fre- 
quencies has been requested by the 
National Association of Broadcasters 
to discuss the NAB’s opposition to de- 
letion of present 152-162 mec channels 
and their support of 26 and 450-460 
me channels for remote pickup broad- 
cast stations. The request was made 
in a statement of the NAB position 
which said that frequencies assigned 
for remote pickup “have never been 
adequate in quantity or quality to 
serve the public interest from day to 
day, to say nothing of meeting dis- 
tress and emergency needs.” 


Monmouth IRE Election 


At the recent meeting of the Mon- 
mouth County (New Jersey) Subsec- 
tion of the IRE, new officers were 
elected. Lloyd Hunt, Bell Telephone 
Laboratories, Holmdel, N. J.; S. E, 
Petrillo, Signal Corps Engineering 
Laboratories; George Reynolds, Jr., 
Electronics Associates, Long Branch, 
N. J., were elected chairman, vice- 
chairman, and secretary, respectively, 
for the 1948-1949 season. 


RCA Introduces TV Projector 


Commercial equipment designed 
specifically for presentation of televi- 
sion programs to large audiences is 
being produced in quantity by RCA 
and initial distribution has begun in 
areas served by the television net- 
works. Pictures ranging from three 
by four ft. to seven by nine ft. are 
produced by the TLS-86 which em- 
ploys a Schmidt-type reflective optical 
projection system. 


NEW NAMES AND ADDRESSES 


Harold E. Kennedy has resigned as 
vice-president of the Phillips Control 
Corp., Joliet, Ill., in order to open his 
own sales-engineering office at 509 
Fifth Ave., New York 16, N. Y. He 
will handle electronic and television 
equipment. 

O * 


International Television Corp. has 
completed negotiations for purchase of 
the facilities. equipment and furnish- 
ings of the Minerva Radio Corp., 238 
Williams St., New York, N. Y. 


Formation of Hayes-Parnell Produc- 
tion, Inc., 600 Sunset Blvd., Hollywood, 
has been announced. The new com- 
pany will produce television receivers 
and films. Chairman and vice-president 
is Parnell S. Billings, former president 
of Belmont Radio Corp. 


% * 


Premier Crystal Laboratories has 
moved to 79 Seventh Ave., New York, 
N. Y. Bernard C. Progerson is sales 


manager. 
*& 


The Television Receiver Sales Divi- 
sion of Allen B. DuMont Laberatories, 
Inc., has moved ta new and enlarge 
quarters at 515 Madison Ave., New 
York. The division which was former- 
ly located in a section of the secon 
floor now occupies the entire 41st floor 
of the building. 
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THESE ARE IMPORTANT FACTORS of sound high-power FM 
operation . . . proven important in over one year of operation 
by station KSBR, Mt. Diablo, California, 100.5-Mc., channel 263, 
effective radiated power 250,000 watts. 


1) Overall power consumption is under 90 kw. 
2) Equipment is of compact design. 
3) Power tubes have highly efficient thoriated tungsten filaments. 


4) Tube servicing is possible without special tools, equipment, 
and training. 

5) Vacuum tube components are capable of supplying sufficient 
output without being run at maximum ratings. 

6) 50 kw. final is driven directly by the 10 kw. stage. 

7) Air cooled. 3, 10, and 50 kw. stages only require the output 
of a single blower driven by a | h. p. motor. 


IPA 
EIMAC 4X500A’s 
3 kw stage 


MODULATOR Lino, 


OVERALL EFFICIENCY: sa from 
50 watts to5OKW - - - - 
OVERALL POWER CONSUMPTION 
TOTAL FLOOR SPACE USED BY 
EQUIPMENT - - i. 
TUBE REPLACEMENT COST 


MULTI UNIT DESIGN 
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Follow the Leaders to 


The Power for FM 


And they are made possible because of one component... 
the Eimac multiunit triode, type 3X12500A3. A pair of these 
tubes (as grounded grid amplifiers) are capable of providing 
over 50 kw. of useful output power with but 10 kw. watts of 
drive. The lineup of KSBR equipment and operational data, be- 
low, further illustrates advantages inherent to equipment de- 
signed around the 3X12500A3. 


Analyze the vacuum-tube components in the equipment you 
consider ... be sure their design presents the highest advantage 
to you. The Eimac sales department will gladly furnish names 
of equipment manufacturers and engineers using Eimac tubes. 
Phone, write or wire direct. 


HERE’S THE KSBR LINE-UP 


= 3kw 


IPA PA 
EIMAC 3X2500A3’s Lio, ) EIMAC 3X12500A3’s } co). 
10 kw stage 50 kw stage 


85KW 


4X500A $97.50, 3X2500A3 $180.00, 3X12500A3 $875.00* 


*$115 credit for return of radiator and mechanical assembly in good 
condition. $35.00 credit for return of crate in good condition. 


EITEL-McCULLOUGH, 


201 San Mateo Avenue, San Bruno, California 


IS ANOTHER EIMAC FIRST 


L_w [ 


4000V 
65% 


OPERATING CONDITIONS 
(Two Tubes) 


D-C Plate Voltage - + - - -4000 volts 

D-C Plate Current - - - - 14.4 amperes 
22 sq. ft. D-C Grid Voltage - - - - -- 620 volts 

D-C Grid Current - - - - - 1.9 amperes 


Driving Power (Approx.) - - 12 kilowatts 
Plate Dissipation (total) - - 15.4 kilowatts 
Plate Power Input - - - - - 57.6 kilowatts 
Useful Power Output - - - - 54.4 kilowatts! 
Apparent Efficiency - - - - 94 per cent 


| C 1Actual power delivered to water-cooled 
N load. Amplifier output estimated to be 3 
kw higher, due to resistance and radiation 
losses between amplifier and load. 


Survey of 


World Wide Reading 


A review of foreign scientific and engineering journals 


Propagation of Attenuated 
TE-Wave in Cut-Off 
Frequency Region 


A. Kaech, Brown, Boveri & Cie, Baden, Switzer- 
land (Helvetica Physica Acta, Basel, Switzerland, 
1947 pp. 341356). 


Propagation of TE.n-waves in 
rectangular wave guides are studied 
at the cut-off frequency and in the 
surrounding frequency region; the 
losses in the walls of the guide are 
taken into account. 

It is shown that the distortion of 
the wave introduced by the losses 
in the guide walls will result in a 
slight curvature of the wave front 
which would otherwise be a plane 
wave front. An exact computation 
of the field components pertaining 
to this configuration is not attempt- 
ed. However, the field distortion is 
so small that it may be considered 
linear as a first approximation. Fur- 
ther, the high conductivity of the 
metal walls and the high operating 
frequency, result in an extremely 
narrow penetrating depth of the 
wave into the walls of the guide 
because of the skin effect. The small 
penetration depth permits consider- 
able simplification of the mathemat- 
ical treatment. 

Fig. 1 illustrates the field compo- 
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Fig. 1: Diagram of TE-Wave field components 


nents E,’, H.’, and H,’ of the original 
TE,.-wave, present in a _ perfectly 
conducted guide, while E,’, E,’, and 
E,” are the secondary field compo- 
nents, indicated by dotted lines, in- 
troduced by the finite resistance of 
the guide walls. The secondary wave 
is essentially a TM-wave which may 
be considered to be superimposed on 
the original TE-wave which is of 
much larger magnitude. 


Design of Wave-Guide Filters 


W. L. Pritchard (Journal of Applied Physics, 
1947, pp. 862-872). 


The band-pass wave-guide filters 
considered consist of a series of rec- 
tangular cavities connected by quar- 
ter wavelength guide sections and 
coupled by connecting apertures. 
Formulas for resonant frequency, 
loaded Q, and insertion loss in the 
pass band are derived for a single 
stage. The general theory of n stages 
is developed and a specific design 
procedure based on the derived for- 
mulae and on the curves presented 
in the paper is suggested. The effect 
of finite thickness inductive aper- 
tures is studied. 


Two-Station Diversity 


Police Radio 


(Wireless World, London, 


England, December, 
1947, pp. 457-458). 


The installation planned for the 
Hertfordshire county police, em- 
ploying diversity transmission with 
amplitude modulation, is described. 
The scheme employs two 100-watt 
UHF transmitters, one located at 
Barkway in the northeast corner of 
the county, and the other at Lever- 
stock Green, in the south-east cor- 
ner. Both these stations are remotely 
controlled by a 10-watt transmitter 
operating on 150 mc located at the 


county police headquarters at H:t- 
field. This transmitter feeds a half- 
wave horizontal antenna mounted 
at the top of a 100-feet steel tower, 
Leverstock Green and Barkway op- 
erate on two carrier frequencies of 
the order of 80 mc, the frequency 
separation being about 10 kc. 

The patrol car transmitter’ sup- 
plies 10 watts at a frequency of the 
order of 100 mc. A vertical roof an- 
tenna is used, and both, transmitter 
and receiver, are crystal controlled. 
The receiver is of the superhetero- 
dyne type. 


Magnetron Frequencies 


G. H. Metson (Wireless Engineer, London, Eng: 
land, December, 1947, pp. 352-356). 


The wavelength of oscillations 
generated by split-anode magne- 
trons feeding into a Lecher-wire 
system is experimentally investi- 
gated. For B-mode oscillations 
(magnetic field smaller than the 
critical field), the generated oscil- 
lating frequency is independent of 
the electric parameters but de- 
depends on the tube geometry and 
the electrical length of the Lecher- 
wire system. 

By adding the electric length of 
the Lecher wire system to the equiv- 
alent electric length of the magne- 
tron — found from its electrostatic 
capacitance — the resonant fre- 
quency of the combined magnetron- 
Lecher system can be computed. The 
experiments with three different 
tubes operating under various con- 
ditions indicate that this resonant 
frequency will be generated. The 
wavelength i will then be given by 
the formula: 

4nl/X = mn—2 tan* wCZ, 
where | is the actual length of the 
Lecher system and Z, its character- 
istic impedance. C is the electro- 
static capacitance of the magnetron 
plates and is an odd integer. 


Design of Single-Layer Coils 


A. I. Forbes Simpson (Electronic Engineering, 
London, England, November, 1947, pp. 353-360). 


A series of design charts are pre- 
sented to facilitate the selection of a 
former, the wire diameter, and the 
number of turns for small single- 
layer coils used, for instance, in 4 
tuned plate load. Standard size 
formers and wire dimensions are 
considered and -optimum quality 
factor may be established. 
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Te Gear Poeformer— 


in assemblies that must stand the gaff ...day-in- 


and-day-out...for months and years to come: 


DURANITE 


THE SUPERIOR CAPACITOR 


TELEVISION 


Minimizes costly 
servicecalls. Shows 
greater profit on 
usual maintenance 
deals. 


MILITARY 


Roughest handling 
without failure. 
Withstands cli- 
matic conditions 
without flinching. 


AUTO RADIO 


Unaffected by 
temperatures from 
sub-zero to 212° 
F. Nothing to melt. 
Humidity-proof. 


In several sizes. This size 


142" long by '2 


’’ diameter 


SOUND SYSTEMS 


No “‘noise’’ trou- 
bles due to mois- 
ture penetration 
and electrical leak- 
age. Dependable. 


@ Component-breakdown insurance. That's precisely 
why assemblies that must stand up—regardless of 
humidity, heat, cold, mechanical or electrical abuse— 
are featuring Duranite capacitors. 
Duranite means- different. Not just another plastic 
tubular. Not just an improvement over previous paper 
tubulars. Duranite stands for an entirely new concept 
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e Write on your business letterhead for samples. Detailed 
literature on request. Let us quote on your requirements. 


INSTRUMENTS 


No shelf deteriora- 
tion. Canbestocked 
well ahead of use, 
yet remain “‘fresh’’ 
and reliable. 


BROADCASTING 


Greatest freedom 
from component- 
breakdown trou- 
bles and “‘off-the- 
air’’ spells. 


HOME RADIO 


Smatier than usual 
papercapacitors. 
Contribute to more 
compact chassis. 
Build good will. 


AIRCRAFT 


Withstand wide 
temperature rang- 
es, varying air pres- 
sures, vibration, 
shock. 


of the capacitor art— new impregnant, Aerolene, doing 
the work of both wax and oil; new casing material, 
Duranite, providing rock-hard, non-varying, impervi- 
ous sealing throughout; new processing methods in- 
suring quality with economy. You will never know 
how dependable radio-electronic components can be 
until you have tried Duranite capacitors. 


FOR RADIO-ELECTRONIC AND. 


INDUSTRIAL APPLICATIONS 


The 750 ft. high tower of 


WTAD-FM, Quincy, Illinois ¥ 


— one of America's finest 
FM Stations—showing 61%” 
copper coaxial transmission 
line manufactured and 
installed by Andrew, © 


WTAD-FM did. That’s why they selected Andrew 61%" 
coaxial transmission line. In spite of the 800 ft. long 
run, including a 750 ft. run up the tower, the overall 
efficiency is 90%! 

Not only is this 6” line the most efficient standard 
RMA line used in broadcasting, but it offers the addi- 
tional advantage of very high power handling capac- 
ity. It will handle up to 166,000 watts at 100 MC with 
unity standing wave ratio, allowing a wide margin for 
future power expansion. . 

Fabricated by Andrew in twenty foot lengths with 
connector flanges brazed to the ends, sections can be 
easily bolted together with only a couple of small 
wrenches. Flanges are fitted with gaskets so that a 
completely solderless, gas-tight installation results. 

Still another advantage to buying Andrew equip- 
ment is that Andrew engineers are available to prop- 
erly install it. NO OTHER TRANSMISSION LINE 
MANUFACTURER OFFERS YOU THIS COM- 
PLETE INSTALLATION SERVICE! 

Here’s what Mr. Leo W. Born, Technical Director 

of WTAD-FM, writes about Andrew installation 
service: — 
“You will be interested to know that the installa- 
tion of the Andrew coaxial line made by your 
organization has been giving us trouble-free per- 
formance of high efficiency in the daily operation 
of WTAD-FM. 

Knowing the great difficulties involved in the 
installation of such a large line on a 750 foot 
tower over a period of such inclement weather 
conditions, I feel that the excellent operation of 
the line is indeed a tribute to the men of your 
company who were on the job. Such performance 
is not accidental and we congratulate you on a 
tough job well done.” 


This again emphasizes Andrew’s unique qualifica- 
tions :— Unsurpassed equipment and complete en- 
gineering service. 


\ WANT THE MOST EFFICIENT ANTENNA EQUIPMENT FOR 


YOUR STATION? WANT EXPERIENCED ENGINEERS TO 
INSTALL IT? WRITE ANDREW TODAY! 


Andreu 


363 EAST 75TH STREET, CHICAGO 19 e 
70 


TRANSMISSION LINES 
ANTENNA EQUIPMENT 


EASTERN OFFICE: 421 SEVENTH AVENUE, NEW YORK CITY 


Communications 


Diverse Adaptor 


When connected to two antennas, the DM- 
430 diverse adaptor automatically selects the 
better antenna for receiving the desired sig- 


nal which passes through one stage of broad- 


band amplification and then to antenna ter- 
minals of any standard receiver. All connec- 
tions are made to barrier-strip terminals 


mounted on top of the chassis. The DM-430 
operates on 200 to 300 volts at 15 ma anda 
filament supply of 613 volts ac at 1.5 amps. 
Chassis is 7 x 7 x 2 in, Special fixed-frequency 
models are available for police, taxi, and 
commercial communications services.—Deci- 
meter, Inc., 1428 Market St., Denver 2, Colo- 
rado. 


Ground Plane Antenna 


Four ground plane radials at a 28° drop 
angle have been incorporated in the Isoplane 
antenna for exact matching of the cable at 
the mid band. An isolation array of 4 hori- 
zontal radials beneath the ground plane re- 
duces unwanted mast radiations that nor- 
mally waste 15% to 25% of the signal on the 
stratosphere. The isolation array brings the 
signal down to earth for a stronger, longer 
range signal and reduces noise pick up to a 
minimum. — Motorola Ine., 4545 Augusta 
Blvd., Chicago 51, Til. 


TV Antenna 


As simple to open as an umbrella, the 
Quik-Rig antenna can be made ready for 
operation in less than 30 seconds. In its 


disassembled state, the antenna forms a 
complete, compact unit free of all loose ele- 
ments and hardware. The dipoles and re- 
flectors, which are neatly folded up against 
the side of the crossarm, are simply swung 
out into position and tightened in place with 
wing nuts.—J. F. D. Mfg. Co., Ine., 4117 Fort 
Hamilton Parkway, Brooklyn 19, N. Y. 


FM Transmitter and Receiver 


The PIJZ-1 FM 
portable transmitter * 
operates on a single 
frequency in the 30- 

44 me band and is 

equipped with a \4- 

wave detachable tel- 

escopic antenna, 

Power output of the 

transmitter is 

watt. Receiver sen- 

sitivity is 1% mi- 

crovolts for 20 db 

silencing and _ selec- 

tivity is 85 db down 

at 100 ke and 40 db 

down at 40 ke. Pow- i 
er is supplied by two - { 
2-volt storage cells { 
in parallel which " 
give approximately i 
six hours of service 
between charges. 
High voltage supply 
is obtained from a 
vibrator. The unit 
is supplied complete 
in one case weighing 
nine lbs. — Doolittle 
Radio, Inc., 7421 S. 
. Loomis Bivd., Chi- 
cago 36, Til. 
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Components 


Frequency Shift Exciter 

The existing crystal or master oscillator in 
any transmitter may be replaced by the 
950-T crystal controlled frequency shift ex- 
citer which is designed to key a radio tele- 
graph transmitter by the frequency shift 
method. Keying input to the exciter may be 
a teletype machine or high speed tape trans- 


mitter. A front panel switch facilitates in- 
stant selection of 3 crystal controlled operat- 
ing frequencies, each preset to its individual 
earrier frequency.—Erco Radio Laboratories, 
Inc., Garden City, N. Y. 


Aircraft Transceiver 

A light plane radio transceiver, Known as 
the “One-Sixteen,’’ provides the private plane 
with all essential radio communication and 


navigation facilities in a single compact pack- 
age. Weighing only nine pounds and fitting 
conveniently into the instrument panel, the 
new unit provides the following’ services: 
tower communications, four course ranges, 
marker beacons, standard broadcast frequen- 
cies, loop direction finding, six vhf trans- 
mitting channels, and a cabin intercommuni- 
cation system.—RCA Victor Div., Radio Corp. 
of America, Camden, N. J. 


TV Amplifier 

The Tele-Booster, a specially designed rf 
amplifier with self-contained power supply, 
will boost weak television signals to a point 
where good reception is possible. Compact, 
simple to install and operate, this amplifier 
is connected in series with the receiving an- 
tenna; no other connection to the television set 
is necessary. When the amplifier is turned 
off the antenna is connected directly to the 
television received and thus has no effect 
upon normal signals which require no boost- 
‘) ing. Physical dimensions of the unit are 
a 3x 5 x 6 in.—Vision Research Laboratories, 
a 87-50 Lefferts Blvd., Richmond Hill, N. Y. 


oor reve wT * 


iB Amateur Transmitter 

rt The Telvar amateur transmitter (model 
T60-2) is a compact unit which incorporates 
a regenerative oscillator circuit, operating 
with the output at the crystal frequency on 


fess 


all hands except 10, 11, and 15 meters. For 
operation on these bands the plate of the 
oscillator is tuned to the second harmonic of 
the crystal; the regenerative oscillator cir- 
cuit provides ample driving power. Two 
6L6G’s operate as push-push doublers in the 
ee rf amplifier.—Audar, Ine., Argos, In- 
a. 
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The days of “file and fit” went out when volume 
methods came in. The modern assembly line in 
large production plants is in itself so dramatically 
arresting a spectacle that the “feeder lines”, of 
which there are hundreds in every volume industry, 
are lost sight of. Just as mighty rivers exist only 
because of the less «majestic tributaries, so the 


production line is dependent upon sources of 


‘supply so unvarying in flow and quality, that every 


part is ready and right to “fall into place” with 
mechanical precision and constant supply. Our 
production line has been standardized to a degree 
of uniformity attainable only through long-time 
development of machines, controls and _ skilled 


workmen. 
MACALLEN MICA 


A product developed for big business 
through serving the needs and keeping 
the pace of big business. Obviously best 
to help small business grow bigger. 


ALL FORMS, ALL QUANTITIES — ALL DEPENDABLE 


when you think of MICA, think of MACALLEN 


THE MACALLEN COMPANY ° 15 macatuen st. poston 27, mass. 


W. WASHINGTON BLVD. @ CLEVELAND: 1231 SUPERIOR AVE. 
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Finished speaker 
test for buzz, 
spurious response 
and acoustical 
characteristics. 


SELECTION by TEST 


ese the primary elements that enterinto the assembly of 
a General Electric speaker, down to the completed unit, 
tests are made continuously to maintain quality standards. 

Before it is shipped, every G-E speaker is given a final test— 
buzz, spurious response and acoustical characteristics are 
carefully checked. 

Every speaker must meet that final test satisfactorily 
before it can be shipped. Such care in checking results 
in greater acceptance, customer satisfaction—and volume 
sales for you. 

To all the outstanding features in G-E speakers add the 
one element that assures those features—for your benefit 
... for customer confidence . . . Tests. 

Write today for all the information you require on G-E 
quality speakers—or enclose your order. General Electric 
Company, Electronics Park, Syracuse, New York. 


means FINER SPEAKERS for YOU 


GENERAL @& ELECTRIC 


168-GE 


Sound 


Precision Recorder 
For Microgrooving 

Designed to accommodate the recent trend 
toward the use of microgroove records, this 
newly designed, bench type, precision disc 
recorder cuts 190-272 lines per in. on one, 
range setting, and 85-136 lines per in. on 


another. .Unlike most disc recorder designs, 
the 1/12 HP, single phase, syne drive motor 
has been mounted on the left side of the 
main assembly to minimize rumble effects. 
Belt drives for both the 15%-in. turntable and 
the leadscrew serve to further reduce unde- 
sirable mechanical noises. The equipment 
records outside-in and inside-out at 33 1/3 or 
78 rpm, and the spiraling mechanism in- 
cluded also operates in both directions. Suc- 
tion equipment is available but not included, 
Other features of the equipment are: reed 
armature type cutter, provision for automa- 
tie cutter lift, and ability to cut record stamp- 
ers completely without removal from the turn- 
table.—Fred Van Eps Laboratories, Plainfield, 
N. J., RD-2. 


Audio Amplifier 


Model 8430 high-fidelity amplifier delivers 
30 watts output at less than 4% harmonic 
distortion (47 watts peak) with a frequency 
response flat to +2 db from 30 to 18,000 eps. 
Four tone controls provide independent at- 
tenuation for the microphone channels to 
minus 19 db at 10,000 cps and to minus 10 db 
at 40 cps.; as well as equalization for the 
music circuits from plus 11 to minus 11 db at 
40 caps, and from plus 10 db to minus 24 db 
at 10,000 cps. Three high-impedance micro- 
phone channels with separate gain controls 
and one high impedance line input are pro- 
vided. Available output impedances are 4, 8, 
16, 250, and 500 ohms. The amplifier operates 
on 110-130 V, 50-60 cycles.—Neill & Peterson 
Co., Inc., 1811 Carrol Ave., Chicago 12, Il. 


Keyboard Oscillator 


Any audio frequency from one cycle to 
100,000 cycles is produced accurately by the 
Burnell keyboard oscillator, a_ resistance- 
tuned unit using negative feedback. A con- 
tinuous control permits adjustment to one 
cycle in the 10 to 100 ke range, facilitating 
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production of ‘a stationery pattern on a com: 
parison scope when calibrating the keyboard 
oscillator against some frequency standard. 
Drift is less than .02% per hour after 1b 
minute warmup. Distortion is less than of 
if load is greater than 1,000 ohms on the « 
to 20,000 cycle range. Power requirements 


50 


are: 105 to 125 volts, 50 to 60 cycles a¢ 
watts.—Weinschel Engineering Co., Dept. +” 
123 William St., New York %, New York. 


TELE-TECH * September, 19! 


SO eee ee aS a 


mse it ns ese 


quipment 


Recorder 


Simplification of the mechanical drive in 
the Ellinwood 116-A recorder makes possible 
the elimination of most vibration and noise 
sources. The entire unit is operated without 
worm or gear transmission of any kind. A 
pelt-type turntable drive permits instantane- 
ous change of speed from 33 1/3 to 78.26 
rpm with one control knob element. The 
116-A permits cutting inside-out or outside-in 
py the positioning of a simple cam _ lever. 
Heat treated, hardened and ground lead screw 
operates on full floating precision ball centers 
which, together with precision friction drive 
screw mechanism, maintain accurate line 
spacing free from variation or grouping in- 
herent in gear-type mechanisms. Pitch is 
continuously adjustable while cutting for 
maximum utilization of record space. Records 
may be cut from six to 17% in. for 16-in. 
master pressings inside-out or outside-in.— 
Ellinwood Industries, 150 W. Slauson Ave., 
Los Angeles 3, Calif. 


Hand Microphone 


A multi-purpose, compact unit, known as 
the Cardinal microphone, can be held in the 
hand like an electric razor or laid flat on 


its back on desk or table, where it may be 
talked across. Accessories ‘include a_ sleek, 
squat base that serves as a desk stand, a 
special adapter for attachment to all conven- 
tional floor stands, and a hang-up bracket 
for mobile communications. It has substan- 
tially flat response from 30 to 10,000 eps. 
Output level is —62 db.—Astatie Corp., Con- 
neaut, Ohio 


Speech Clipper 


The speech clipper is a peak limiting pre- 
amplifier that clips the tops and bottoms 
from speech frequencies which rise above a 
pre-set amplitude, providing higher articula- 


tion and intelligibility in phone communica- 
ons, In unclipped speech, low frequencies 
in the vowel sound are considerably greater 
M amplitude than the high frequencies 
that make up the consonants. The consonants 
Se eute most to articulation, and the vow- 
els contribute the least. Hence, the Speech 
clipper (E-V model 1000) increases the ratio 
of Consonant to vowel intensity by clipping the 
4 of the vowels while limiting the peaks 
eta nente to the pre-set modulation 
high “aay Operation is directly from any 
h impedance microphone into the micro- 
ns input of a conventional speech ampli- 
-—Electro-Voice, Ine., Buchanan, Mich, 
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KESTER Ue RESIN-FIVE CORE SO 


containing a NEW FLUX 


that is more active, stable and 
efficient than any rosin flux—yet 


NON-CORROSIVE * NON-CONDUCTIVE 


A Cc TIVITY “Resin-Five” will solder * 
zinc, brass, nickel silver, 
nickel-plate, copper and 
ferrous alloys. 


STABELITY Under the most extreme 
: soldering temperatures 
the Flux still does the 

soldering job. 


MOBILITY The unusual activity and 


stability of “‘Resin-Five” 
give it complete mobility. 


“ 
Se 


KESTER 
RESIN-FIVE”’ 


The most important development 

in Cored Solder within the last ten 

years. “Resin-Five” has virtually no 

odor even at extreme temperatures. Avail- 

able in 5 core sizes; varying percentages of 

flux content. Diameters ranging from .010” to 
+250”. All practical alloys. 


A COMPLETE 
TECHNICAL SERVICE 


Any soldeciog prob- 

KESTER KESTER Waiienenens 

ment. No obligation 
SOLDER Aas 


SOLDER COMPANY 
4204 Wrightwood Ave., Chicago 39, Ill. 
| Factories Also At 
Newark, New Jefsey » Brantford, Canada 


Communications 


Accessories 


Tension Device 


A new tension device for coil winding ma- 
chines gives more precise tension control and 
permits winding of more coils at one time. 
Swivel construction permits mounting of 
spools parallel with winding arbor and closer 
together. Spools up to 6 in. outside diameter 
and 16 to 42° gauge wire can be accommo- 
dated.—Associated Production Co., 2655 W. 
19th 8t., Chicago 8, Ill. 


Liquid Wire Stripper 


Stripping of wires is speeded with “Formula 
21," a non-corrosive, non-inflammable prepa- 


ration for removing ‘“Formex”, ‘‘Formavar’”, 
enamel and similar wire insulating coatings. 
Wire is dipped in liquid and wiped off with 
a rag or blown off with compressed air. No 
scraping, tools or special cleaning is required. 
—Aircraft-Marine Products, Inc., 1616 N. 4th 
St., Harrisburg, Pa. 


Fluorescent Lamp 


A new 75-watt fluorescent lamp, the T12 
Slimline, is 96 in. long and exceeds by an 
average of 600 lumens the output of the T8 
Slimline lamp. Now available in 35000 stand- 
ard white, the new lamp is instant-starting, 
has a single contact base and contains a spe- 


Proved in Millions 


Lt 


WARD LEONARD 


Vast Variety 


Relays are available from stock in 
general-purpose, industrial, and radio 
amateur types for continuous or inter- 
mittent duty. 

Vitrohm wire-wound Fixed Resist- 
ors are available in 8 stock sizes from 
5 to 200 watts. Adjustohms in 7 stock 
sizes from 10 to 200 watts. Plaque 
Resistors in 3 sizes from 20 to 125 
watts. Discohms in 18 watts. Strip- 
ohmn in 5 stock sizes from 30 watts 
to 75 watts. Ring-type close control 
Rheostats in 4 stock sizes from 25 to 
150 watts. (Plate Type Rheostats rec- 
ommended for larger sizes.) Wide 
variety of Resistance Values. 
AUTHORIZED DISTRIBUTORS EVERYWHERE 


WARD LEONARD ELECTRIC COMPANY 


Radio & Electronic Distributor Division 
53-T West Jackson Bivd., Chicago 4, U.S.A. 


SEND FOR HELPFUL CATALOGS 
Catalog D-30 gives complete 
data and listings on stock 
units available in Resistors, 
Rheostats and Radio Amateur 
Relays. Catalog D-20 lists In- 
dustrial and General-Purpose 
Relays. Write for them today! 


of Applications! 


Stock Unite 


ANSWERS EVERYDAY NEEDS ECONOMICALLY 
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cial hydrophobic coating which assures re- 
liable starting characteristics under high 
humidity and sub-normal voltage conditions.— 
Sylvania Electric Products Inc., Emporium, 
Pa, 


Soldering Iron 


Model P212 soldering iron is the plug-ti, 
type, rated at 200 watts, with a %-in. diam- 
eter tip, which reaches a soldering tempera- 


ture considerably beyond that of the con- 
ventional soldering iron. Special provisions 
have been made in the element construction 
to withstand the unusually high temperature 
developed. It has replaceable elements and tips 
and operates from regular 110 or 220 volts, 
ac or de, any cycle.—Hexacon Electric Co.,, 
157 W. Clay Ave., Roselle Park, N. J. 


Power Unit 


A continuously variable dc voltage from 
1,000 to 10,000 volts at current drains up to § 
ma is supplied by type IPS10000, 10 kv ISO 


volt dc power supply. Regulation of 1/10 of 
1% is obtained electronically and corrects the 
output voltage almost instantly over full line 
and load variations. The unit may be operated 
from voltage sources ranging from 105 to 130 
volts ac, 60 cycles. Power drain is approxi- 
mately 350 watts at full load.—Rowe Engi- 
neering Corp., 2422 N. Pulaski Rd., Chicago, 
Til. 


TV Rehearsal Studio 
Equipment 


An iconoscope camera, a studio control 
sonsole, a set of camera cables, and 2 ver- 
tical lamp banks, complete with 12 reflector 


spot lamps constitute type 148-C Television 


Rehearsal Studio Equipment. All of the 
units operate from 115-160 volt, 60 cycle a¢. 
Total power consumption of the camera and 
console is under 1000 watts. The video 
system has a substantially flat frequency Te 
sponse from 60 cycles to 2.5 mc. Signal Out- 
put can be. applied to any number of remote 
viewers or to the video section of any 
standard type TV receiver.—Television Pro- 
jects, Inc., 24 Walnut St., Newark, N. J. 
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Radio Alarm Clock 


A radio alarm clock which has a three- 
position switch for turning a radio on, off 
or setting the alarm to turn the radio on at 


a preselected time has been added to the 
Haydon line of timing motors. It may be 
mounted in any position and no shielding is 
required to prevent interference with radio 
reception. When the switch is in the ‘“alarm”’ 
position the length of radio play is limited to 
one hovr and 15 minutes. All controls are 
grouped at the base of the clock.—Haydon 
Mfg. Co., Torrington, Conn. 


Air and Water Cooled Triodes 


Two new 5-kw triodes, the high-frequency 
water-cooled 492, and the air-cooled 492-R 
are ideally suited to grounded-grid high fre- 


be j ues evcicoweed 


quency circuits. The maximum rating of 5 
kw plate dissipation applies up to a frequency 
of 150 me. An air flow of 170 cfm enables 
the radiator of the 492-R to dissipate full 
power and the 492 anode can handle 5 Kw 
with & water flow of three to five gallons per 
Minute. Water jacket of the 492 is an in- 
tegral part of the tube and a separate adaptor 
provides connection to external water lines. 
Grids of both tubes are ruggedly mounted to 
a ring seal by an unperforated section of 
copper cone that forms an effective shield 
between the filament structure and the anode. 
—Amperex Electronic Corp., 79 Washington 
St., Brooklyn, N. Y. 


Subminiature Triode 


The CK5703/CK6Q8CX is a heater cathode 
triode with rated mutual conductance of 5,000 
Micromhos and an amplication factor of 25. 
It has a three-watt plate dissipation and is 


quencies. This type may be soldered 
the circ, 


New York 17, N. ¥ 
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= of an output of nearly one watt at 

mc with usuable output at higher fre- 
into 
ohn lit or plugged into commercial sock- 
's—Raytheon Mfg. Co., 60 East 42nd St., 


Silicone Rubber Adhesive 


Designed for bonding silicone rubber to it- 
self and to glass, metals, and ceramics, GE 
adhesive no, 12509 remains flexible and resili- 
ent over temperatures ranging from —70° F. 
to 520° F. and withstands continuous tem- 
peratures of 300 to 350° F. in a dry air circu- 
lating oven—General Electric Chemical Dept., 
Pittsfield, Mass. 


Air Velocity Meter 


Capable of measuring accurately wind or 
cooling air velocities as low as 5 ft. per min- 
ute, the Hastings air velocity meter incor- 
porates a basic noble-metal thermopile 
mounted in a % in. dia. probe. The lower 
half of the scale on the meter is expanded 
for accurate reading of velocities from 0 to 
200 ft. and the upper half is compressed 
logarithmically for readings up to 6000 ft. per 


minute, The meter may be operated from 
an ac power outlet or from a portable- 
battery-operated power pack.—Hastings In- 
strument Co., Hampton, Va. 


Transformers 
A new line of audio components, input 
transformers, modulation, power, and fila- 


ment transformers has been designed for use 
by industry, radio, and public address pur- 
poses. Designed with low temperature rise 
and good insulation factors, these units have 
coil structures which are vacuum impregnated 
and cases which are poured with special seal- 
ing compounds to assure stability under ad- 


verse clirnatic conditions, The new _ serieg 
includes audio components for all applica- 
tions ranging from low level humbucking, 


multiple alloy shielded input transformers to 
600 watt modulation transformers.—United 
Transformer Corp., 150 Varick St., New York 
13. 
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Deliveries 


CSI 75 


PRICE 


of all BUD items now greatly improved. Your jobber 
| should be able to supply you with almost any BUD item from stock. 


| Of any of the items listed in this ad and for further comparison write 
for the NEW BUD CATALOG NO. 148. 


| Variable Condensers. 
BUD makes 248 dif- 
ferent sizes and types 
of condensers. We list 
here the most widely 
used condensers, 
known as the BUD 
MIDGET, for your 
comparison. 

15 mmfd. — $1.14 
33 mmfd.— 1.22 
50 mmfd.— 1.45 


140 mmfd. — $1.80 
190 mmfd.— _ 1.95 
235 mmfd.— 2.18 
100 mmfd.— 1.62 300 mmfd.— 2.40 
For prices on other sizes and types, see 
NEW BUD CATALOG. Ask your jobber 


for one. 


BUD ADJUSTABLE 
LINK TRANSMIT- 
TING COILS SAME 

PRICE WITH 
EITHER CENTER r i D 


OR END LINK 


500 watt rating 
80 meter — $3.65 15 meter — 2.97 
40 meter — 3.30 10 meter — 2.88 
20 meter — 3.00 6 meter — 2.64 
FOR OTHER SIZES AND TYPES OF 
COILS SEE THE NEW BUD CATALOG 


BUD 
CABINETS 


Illustrated is only one of the many types 
and sizes of BUD cabinets. A size for almost 
any purpose is found in the BUD CATA- 
LOG 148. 


Bud Chassis are built for use by the most 
discriminating builders. 

Available in either black wrinkle finish or 
electro-zine plated finish. 

65 sizes are available and all of these are 
illustrated in the NEW BUD CATALOG 
148. 


WE WELCOME THE OPPORTUNITY TO QUOTE ON YOUR REQUIRE- 
MENTS FOR SPECIAL CABINETS, CHASSIS, COILS, OR VARIABLE 
CONDENSERS TO HARMONIZE WITH YOUR PRODUCTS. 


The mark 


BUD RADIO, INC. 


CLEVELAND 3, OHIO 


of perfection 


This coupon is the key to the new lower prices 
in BUD Products. 
BUD RADIO, INC., 2124 East 55th St., Cleveland 


| 

| 

3, Ohio. Send copy of NEW BUD CATALOG. 
j NAME 
| 

| 

| 
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EERED THE FIRST CRYST, 
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Employing the AMAZING PIEZOELECTRIC 
CERAMIC ELEMENTS 


Astatic again assumes a pioneer role . . . in making available, 
for the first time, the unique physical advantages of the amazing, 
piezoelectric ceramic element, in a microphone and phonograph 
pickup cartridge of advanced quality and fidelity. Unaffected by 
heat, moisture or dryness, they can go virtually anywhere . . . pro- 
vide transcription quality reproduction, troublefree service, in 
tropical climates, under exposure to direct sunlight, heat from klieg 
lights or automotive interiors, when subjected to the many other 
conditions that threaten damage or impaired performance to other 
type instruments. These, plus other important advantages, combine 
to assure an immediate, enthusiastic reception for Astatic ceramic 
devices. 


NOW AVAILABLE Astatic has incorporated ceramic 
elements in two of its most popular product designs—the 
convertible ‘Velvet Voice’’ Microphone and the “Quiet 
Talk” series pickup cartridges. Now moving through Astatic 
production lines, they are immediately available. 


Write for prices, 
specifications 


CORPORATION [7 


ASTAUC] abi cash he 


A0/. CANADIAN A 


OH!0 
ANC 41D TORONTO ONTADH 


PROJECT ENGINEERS 


EXPERIENCED ON RADIO FREQUENCY 
DESIGN OF ELECTRONIC DEVICES 


Responsible positions for men with initiative and ability to 
work on projects under their own direction. Management 
within plant provides unusual opportunity and a future as 
big as you can make it. 


Modern, medium-size plant in south-east New Jersey, one 
hour’s ride from New York, provides ideal working conditions. 
Applications invited from key men, development and produc- 
tion engineers. Send us a resume of your education, expe- 
rience and salary requirements. Your application will be held 


in strictest confidence. 


K 
Lanvie Laboratories. 


RADIO ENGINEERS AND MANUFACTURERS 
MORGANVILLE, N. J. 


FM Monitor Design 
(Continued from page 57) 


Many of the tests on the monitor 
require a frequency modulated rf 
signal, modulated 100% at a signal 
level of from 7 to 10 volts rms. It 
is necessary that this level be ad- 
justable over the range. The distor- 
tion limit in the signal that would 
permit over-all distortion measure- 
ments on the monitors to less than 
a 0.25% has been set at 0.1%. Since 
this signal is required for several of 
the tests, it is necessary to adjust 
and calibrate all the monitors at 
one frequency. It was apparent 
that the most difficulty would be 
encountered at the high frequency 
end of the FM band; i.e., 108 me; 
therefore, this frequency was se- 
lected for the signal generator. To 
meet these requirements, a special 
crystal controlled FM signal gen- 
erator with several output circuits 
had to be developed and built. 

The servicing of the signal gen- 
erator to maintain the required 
low level of distortion presented 
somewhat of a problem. For con- 
tinuous monitoring of the generator 
one of the FM broadcast station 
monitors was installed in the rack 
with the generator. This provided 
a secondary standard for frequency 
deviation, percent of modulation 
and periodic checks of distortion. 

In order to detect changes in ei- 
ther the calibration of the monitor 
or in the operation of the generator 
more fundamental methods were 
required. For example, the Bessels 
Zero or null method was used to 


establish the 100% modulation 
point; ice., +75 ke carrier swing. 


At the start of each. work period 
and whenever a measurement of 
distortion from the signal generator 
monitor showed an increase in dis- 
tortion, a new calibration of the 
signal generator was made with 
special discriminator equipment. 
This equipment permitted turning 
to either side of the generator fre- 
quency, making it possible to bal- 
ance out the residual distortion in 
the discriminator and thus obtain 
an accurate measurement of distor- 
tion in the generator. 

The power supply is tested as 4 
whole. The total test time does not 
exceed 15 minutes per unit. All 
connections to the power supply are 
made by the cable terminating 10 
spade terminals rigidly spaced for 
easy assembly on the _ terminal 
board of the power supply. Load 
resistors are provided so that each 
circuit operates under the normal 
current load. The instruments are 
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marked with “go” and “no go” 
limits. Special test record sheets are 
made for each unit, recording 
among other things the ripple and 
noise present in the output and the 
percentage variation in dc output 
voltage for changes in 60-cycle 
power-line voltage. 

The power supplies for the mon- 
itor has to meet the rigid specifica- 
tions of a maximum of 3 millivolts, 
rms noise and ripple in the de out- 
put voltage and a maximum of 
+1% de voltage variations with 
power line changes within the 
specified voltage range. 

Considerable time has been saved 
in test by providing pre-heating 
circuits at each test position for the 
temperature controlled test crystals, 
the 6H6 rectifiers, and in some cases 
for a complete indicator unit. Addi- 
tional time is saved by having test 
limits printed on the prepared test 
record sheets instead of having test 
personnel draw complete response 
curves and compare them to stand- 
ard curves. 


Each test position has been made | 


flexible enough to permit its change 


for use on either the preceding or | 
following test. The test personnel | 


are trained to handle the work in 
adjacent stations. This procedure 
pays dividends when difficulties are 
encountered in any one position and 
has made it possible to maintain a 
continuous flow of units. 


FCC Approves New England 


Common Carrier System 


Authorization for constructing fixed- | 


station and mobile radio-telephone 
facilities in 21 cities throughout New 
England and New York for the U- 


Dryvit Auto Rental Co., Inc., Cam- | 


bridge, Mass., has been made by the 
FCC. Plans for what will be the larg- 
est limited common carrier radio- 
telephone system in the country will 
use 1915 mobile units. The 21 fixed- 
station equipment and the mobile units 
will be supplied by Philco. 


13,750 TV Sets in D.C. 


A recent report of the Washington 
Television Circulation Committee re- 
vealed that as of July 1, 1948 13,750 
television receivers had been installed 
and are operating in the Washington 
metropolitan area. Monthly estimates 
are made from figures supplied by the 
Electric Institute of Washington and 
other sources. 


WTTG Buys New Equipment 


Over $115,000 has been authorized 
for new equipment for WTTG, Wash- 
ington, D. C. outlet of the DuMont 
television network and the Capitol’s 
Ploneer TV station. WTTG’s master 
Control room, studio and mobile opera- 
tions department will benefit under 
the expenditure. 
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MODEL DR—Deluxe model 
4 pole, shaded pole motor de- 
signed for use in all high- 
grade instruments in which 
the ultimate in performance is 
» desired. Novel speed change 
mechanism is both simple 
and positive in operation. 


MODEL DM—Compact low 
. cost 2 pole, shaded pole mo- 
tor designed for portables, 
table models, and other in- 
struments in which space is 
an important factor. Ingen- 
ious speed change mechan- 
ism incorporates highest 
quality molded rubber belt. 


Another General Industries’ first 
..- low cost, dual speed phonomotors that will 
play both the new 334% R.P.M. and conventional 
78 R.P.M. records. Both motors have external 
speed change control levers . . . both are en- 
gineered and built to the same high quality 
standards which distinguish all phonomotors, 
recorders and record changer-recorders in the 
famous GI Smooth Power line. 


Complete information about this newest devel- 
opment in the phonomotor industry is available 
upon request. Write or wire today to: 


eee The GENERAL INDUSTRIES Co. 


DEPARTMENTL e ELYRIA, OHIO 


EISLER 


SPECIALIZES IN EQUIPMENT FOR THE COMPLETE MANUFACTURE OF 


INCANDESCENT AND 
FLUORESCENT 
LAMPS, 
LUMINOUS NEON, 
RADIO, X-RAY, 
TELEVISION, AND 
ELECTRONIC TUBES 
OF ALL TYPES 


a 
SPOTWELDERS e 
iIZES FROM V4 TO 250 KVA fF ~ 
BUTT, GUN, ARC 
; WELDERS TRANSFORMERS FOR EVERY 
36 HEAD RADIO TUBE EXHAUST- Large or Small Contract SERVICE FROM 1% TO 250 KVA 
ING MACHINE WITH Spot and Butt Welding. SPECIAL TRANSFORMERS FOR 
BOMBARDER Ask for Our Catalog ELECTRONIC DEVICES 


EISLER ENGINEERING CO., INC., 778 So. 13th St., NEWARK 3, N. J. 
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COMMUNICATIONS—ELECTRONIGS—TELEVISION 
for DEPENDABLE performance 
FREED TRANSFORMERS 


To meet rigid requirements for all industrial and elec- 
tronic applications Freed has manufactured for many 
years all types of transformers, chokes, and reactors. 
In addition the manufacture of all types of production 
laboratory test equipment is a Freed specialty. 


If you have special requirements or need custom 
made equipment, our modern plant and trained staff 
are always at your service. 


FREED TRANSFORMER CO., Inc. 


78 SPRING STREET NEW YORK CITY 12, N. Y. 


MA 


The Shape and 
Size YOU need?! 


/PARAMOUNT 
wound PAPER TUBES 


All Sizes in 
Square and Rectangular Tubes 


Leading manufacturers rely on the quality 
and exactness of PARAMOUNT paper 
tubes for coil forms and other uses. Here 


you have the advantage of long, specialized 
experience in producing the exact shapes 
and sizes for a great many applications. 
Hi-Dielectric, Hi-Strength. Kraft, Fish 
Paper, Red Rope, or any combination. 
Wound on automatic machines. Toler- 
ances plus or minus .002”. Made to your 
specifications or engineered for YOU. 


“< 

i PARAMOU NT PAPER TUBE CORP. > 

4 617 LAFAYETTE ST., FORT WAYNE 2, IND. \ 
XY Manufacturers of Paper Tubing for the Electrical Industry ff 


Component Parts 
Standardization 


(Continued from page 38) 


own markings, and his own require- 
ments. Economic pressure to reach 
the market first forces each manu- 
facturer to adopt those sizes which 
best fit his requirements regardless 
of the rest of the industry. 

One other point is of importance. 
In any program of standardization 
with respect to performance as well 
as with respect to size, standards 
that are set up must necessarily be 
such that will allow the largest 
number of producers to meet their 
requirements. In effect this means 
that the marginal producers actual- 
ly set the standards. These stand- 
ards are, therefore, not acceptable 
to the manufacturers of quality ra- 
dio equipment, and they in turn 
add to or supplement the standards 
by their own requirements, thus 
setting up new standards. No man- 
ufacturer would like to have the 
stigma of being a marginal pro- 
ducer; therefore, the use of grade 
or quality level is studiously avoid- 
ed in setting up these standards al- 
though in effect this is exactly what 
is done when the manufacturer 
adds to the standards as established 
by the industry. 

I realize that these are conditions 
with which we must cope every 
day. I do riot see any hope in stand- 
ardization for the industry except 
in one respect and that is the elimi- 
nation of part numbers or special 
markings or the use of a standard- 
ized marking for all manufacturers. 
If this goal can be attained, the ra- 
dio industry, especially the capaci- 
tor industry, will have gone a long 
way in reducing the number of 
special units with a consequent re- 
duction in cost and a speed-up in 
production. 


ENGINEERS INSIST 
ON WASTEFUL RE-DESIGN 


(Author’s Name Withheld by Request) 

There is less standardization in 
the radio parts field today than 
there was 20 years ago. This is true 


| of practically every component that 


goes into the average set. 
Speaking specifically of capaci- 
tors, 20 years ago there were only 


| a few types of capacitors available 
| to 


manufacturers. Surprisingly 
enough, manufacturers at that time 
were able to get along quite satis- 
factorily on this limited selection. 
Today, during any average yeal, 
a component manufacturer will 
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produce many thousands of differ- 
ent types of capacitors. The cost of 
this design work, retooling, and 
clerical detail incidental in the 
writing up of specifications, etc., is 
tremendous. Multiply this factor by 
the 27 odd components that go into 
the average receiver, and you will 
find that the cost to consumers, and 
to manufacturers as well, over the 
past decade, has been appalling. 

It is fair to ask at this point why 
all this re-design work, sampling, 
etc., is mecessary. It appears that 
the average engineer is not satisfied 
to accept the word of an established 
manufacturer and will promptly sit 
down and re-design a component 
part to justify his personal egotism. 
This may sound rather far-fetched 
and prejudicial. However, a check 
with any of the large companies 
will show that engineers are ex- 
ceedingly loath to use designs of 
components that have proved satis- 
factory over the past several years. 
Every time a new model has been 
put on the rack, new design of com- 
ponents is automatically put 
through. Some of these re-designs 
are obviously necessary. However, 
the majority of them are complete- 
ly unnecessary. 

The cost of this re-design work— 
and include in that the cost of sam- 
pling—is terrific and must be paid 
for by some one. Inasmuch as most 
of the component manufacturers 
are fairly successful in their opera- 
tions, it is only fair to assume that 
this cost has, in turn, been passed 
along to the manufacturer who 
promptly adds it on to the retail 
value of the set. . : 

[Ed. Note: Further comments 
from readers, pro and con, on the 
need (or no need) for standardiza- 
tion of component parts, is invited. 
Your name will be withheld if de- 
sired, so write freely. ] 


Telemetering Rocket 


A 3,000-mile-an-hour rocket equip- 
ped with instruments which respond to 
changes in pressure, speed, heat, light 
and other physical effects has been 
tested successfully by the Navy at the 
White Sands Proving Grounds, New 
Mexico. The telemetering equipment 
was installed in the Navy’s Aerobee, 
the rocket which recently climbed al- 
most 72 miles. Six radio channels were 
used to transmit changes in 24 physi- 
cal conditions. 


Sylvania Specialist Lectures 


A series of lectures on the physics 
of metals will be delivered at the 
National Univ., Bogota, Colombia, by 
Dr. G. C. Kuczynski, specialist in the 
electron theory of metals, Metallurgi- 
cal Research Laboratories of Sylvania 

€ctric Products, Inc. 
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_.. MOLDED _. 
RESISTORS 


ARE USED IN THIS HIGH-SPEED 
GEIGER-MULLER COUNTER 


They're used in the quenching circuit. 
Herbach & Rademan, Inc., Philadelphia, 
Pa. the manufacturer says—"We have 
been using and will continue to use 
S.S.White Resistors since we find them 
extremely satisfactory and most com- 
pact of all types available.” 


S.S.WHITE RESISTORS 


are of particular interest to 
all who need resistors with 
inherent low noise level and 
good stability in all climates. 


HIGH VALUE RANGE 
15 to 10,000,000 MEGOHMS 


Photo courtesy of 
Herbach & Rademan, Inc. 
Philadelphia, Pa. 


WRITE FOR BULLETIN 4505 
It will give you full details 


about S.S.White Resistors 
including construction, char- 


STANDARD RANGE acteristics, dimensions, etc. 
1090 OHMS TO A copy, with Price List, will 
10 MEGOHMS 


be mailed at your request. 


— SS.WHITE ypu sTRIAL eon 


THE S. S. WHITE DENTAL MFG. CO. 
DEPT.Q, 10 EAST 40th ST., NEW YORK 16, N. Yee 


FLEXIBLE SHAFTS © FLEXIBLE SHAFT TOOLS + AIRCRAFT ACCESSORIES 
SMALL CUTTING AND GRINDING TOOLS + SPECIAL FORMULA RUBBERS 
MOLDED RESISTORS + PLASTIC SPECIALTIES * CONTRACT PLASTICS MOLDING 


The flick of a finger operates the 
patented ‘'Gove'' Vertical Atten- 
uator. Representing the very latest 
in broadcast components, these 
units are suitable for every type 
of sound equipment from elabor- 
ate broadcast stations to the 
simplest P.A. system. Unit gives 
smooth easy operation and can 
be cleaned from front of panel 
by removing escutcheon. Com- 
pletely shielded and dust proof. 


Write 
for 
Descriptive 


Bulletin 


337 CENTRAL AVE. + JERSEY CITY Z N.J. 
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Reaching the men responsible for 


DESIGN, 
MANUFACTURE 
and OPERATION of 


i, 
ELECTRONIC COMMUNICATIONS 
CLOSING DATES 


Ist of preceding month— 
For all ads requiring proofs, composition, foundry work, key 
changes, etc. 
5th of preceding month— For complete plates only. No setting. 
Ist of month— Publication Date 


CALDWELL-CLEMENTS, Ine. 
480 Lexington Ave. New York 17 Plaza 3-1340 


NEWS... 


WSB-TV in NBC Network 


Both interconnected and non-inter- 
connected affiliation contracts with 
the NBC network have been signed by 
WSB-TV, Atlanta, Ga. Regular tele- 
vision programming will begin Sept. 
29, according to J. Leonard Reinsch, 
managing director of the Cox radio 
stations. 


TBA TV Report Released 


The imitial report of the TBA com- 
mittee on television operations, stand- 
ards and personnel was distributed to 
members of the association last week. 
O. B. Hanson, vice president and chief 
engineer of NBC, and formerly direc- 
tor of TBA, headed the committee 
which prepared the 70-page report. 


NAB Conference Planned 


Problems connected with higher 
frequencies for television, standards 
for magnetic tape recording and the 
agenda of next April’s Third Annual 
NAB Engineering Conference were 
discussed at recent meetings of the 
association’s Engineering Executive 
Committee and All-Industry Engineer- 
ing Planning Group. The conference is 
scheduled to be held April 5-7, 1949, 
according to Engineering Dept. Direc- 
tor Royal V. Howard. 


Motorola Wage Increase 


A ten-cent an hour wage increase for 
all Motorola hourly-paid employees has 
been announced by Paul -V. Galvin, 
president. He said that the company 
does not plan to raise the prices of its 
products. 


TV Society 10 Years Old 


The Lawrence Tech Television So- 
ciety, Detroit, Mich., will celebrate the 
10th anniversary of its founding on 
September 9th. Since its inception the 
society has constructed 30 complete 
receivers designed by Clark Quinn, 
present coordinator and charter mem- 
ber. The members of the society built 
the first complete television transmit- 
ting and receiving equipment in the 
state and also built the first sets to 
operate on present commercial stand- 
ards. 


WSEE Joins ABC 


WSEE, St. Petersburg-Tampa, Fla. 
television station, has become a . 
affiliate of the American Broadcasting 
Co. to bring the total of ABC video 
affiliates, including those owned an 
operated by the network, to 14. As 
ABC’s ninth independent affiliate, 
WSEE is expected to go on the all 
early in 1949, operating on channel ! 
with 26.2 kw visual and 13.1 aural 
power. 


GE Hires Over 1400 Grads 


More than 1400 graduates in the 
1948 classes of 150 colleges and unl 
versities have been hired by the Gen- 
eral Electric Co. this year, according 
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) Physicist 
: home and laboratory at 127 East 73rd 


| and 27 


to Maynard M. Boring, assistant to the 
vice-president in charge of engineer- 
ing policy. Of this group, 50 were 
chemistry majors, 15 were _ physics 
graduates, and 1,046 were electrical, 
mechanical, and industrial engineers. 


Jobs for Engineers 


Recently organized as a non-profit 
organization to encourage the most ef- 
ficient use of engineering knowledge 
and experience, The Scientists’ and 
Engineers’ Assoc., Rock Rimmon Rd., 
Stamford, Conn., specializes in finding 
employment for unattached scientists 
and engineers. The services of the as- 
sociation are available to all electrical, 
electronic and radio engineers through- 
out the United States and to employers 


| everywhere. 


RTC Constitution Proposed 


A proposed constitution for the Ra- 
dio Technical Commission for Land- 
Mobile services which was reviewed at 
the organization’s June conference 
contains provisions that membership 
in the RTC be confined to users groups 
in the Public Safety, Land Transporta- 
tion and Industrial Services. All com- 
mon carriers and radio equipment 


' manufacturers will be excluded from 


voting membership. 


More 10-in. TV Tubes 


A prediction that production of 10 
and 121%4-in. glass bulbs for television 
viewing tubes would catch up with 
demand “reasonably soon” was ad- 
vanced last month by Stanley J. Mc- 
Giveran, vice president of Owens- 


Illinois Glass Co. Basis for step-up is | 


laid to rapid mechanization of produc- 
tion by Owens-Illinois Kimble glass 
division which has proceeded much 
faster than expected. 


Sylvania Licenses RCA 


Licenses for some 200 radio and 
television tube patents which have re- 


sulted from research by the Sylvania | 


Electric Corp. have been granted to 
RCA, according to an agreement be- 
tween the two companies. The licenses 
run for seven years with royalties at 


0.75% but not exceeding $200,000 in 


any one year. 


Army to Test Transistor 


Immediate tests of the transistor, | 


an electronic device recently devel- 


oped by Bell Laboratories, have been | 
ordered by Major General S. B. Akin, | 


Chief Signal Officer, U. S. Army. 
Capable of many functions of a vacu- 
um tube, the transistor is important 
to the army because it has no filament 
and requires no heating current to do 
its job of amplifying voltages. 


_ Frank Rieber 


Frank Rieber, 


and 


57, 
inventor, 


well known 
died at his 


St, New York, N. Y. on June 30th. | 
€ was a member of the IRE, Ameri- | 


Ma Institute of Physics, American 
.3 etereological Society, and the Seis- 
; Mological Society of America. He held 


48 United States and foreign patents 


_ patent applications pending on 
tapratio is in electronics, acoustics, 
flemetering and geophysics. 
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Welch 


Electrical Measuring Instruments 
—PANEL— 
METERS FOR PRODUCTION 


—SWITCHBOARD— 
POWER HOUSE METERS 


PORTABLE 
LABORATORY STANDARDS 


®@ A.C. or D.C. CURRENT 
@ PROMPT DELIVERY 

@ PRECISE 

@ DEPENDABLE 


Designed and manufactured in 
the Welch factory by skilled 
workmen with many years’ ex- 
perience in building high-grade 
Electrical Measuring Instruments. 
SPECIFICATIONS: — Sapphire 
Jewels—High Carbon Tool Steel 
Pivots—All metal parts are rust- 
proof—Alnico Magnets are used 
in all Welch Meters. 


Write for 48 page Meter Booklet 


MODEL NO. 3014 
W. M. WELCH SCIENTIFIC COMPANY 


Established 1880 
1515 Sedgwick Street, Dept. J, Chicago 10, Illinois, U. S. A. 


KEEP POSTED ON 


ELECTRON TUBES 


Use this convenient coupon 
for obtaining the RCA tube 
reference data you need. 


RCA, Commercial Engineering, 
Section [W-87, Harrison, N. J. 
Send me the RCA publications checked below. I 
am enclosing $........ to cover cost of the books 
for which there is a charge. 
Name 
Address 
City 
[_] Quick-Reference Chart, Miniature Tubes (Free). [A] 
[_] HB-3 Tube Handbook ($10.00)*. [B] 
[_] RC-15 Receiving Tube Manual (35 cents). [C] 
[_] Receiving Tubes for AM, FM, and Television Broad- 
cast (10 cents). [D] 
(_] Radiotron Designers Handbook ($1.25). [E] 
(_] Quick Selection Guide, Non-Receiving Types (Free). [F] 
[_] Power and Gas Tubes for Radio and Industry (10 cents). [G] 
_] Phototubes, Cathode-Ray and Special Types (0 cents). [H] 
[_] RCA Preferred Types List (Free). [1] 
[_] Headliners for Hams (Free). [J] 
*Price applies to U. S. and possessions only, 
TUBE DEPARTMENT 


RADIO CORPORATION of AMERICA \ 


_- HARRISON. H. J. 
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New TV Switch Stamping Process 


@ The new television channel selector 
switch assembly, developed by the 
Franklin Airloop Corporation, Long 
Island City, N. Y., can be classed as a 
major step toward reducing receiver 
manufacturing costs. Tuning induct- 
ances for 12 channels are die-stamped 


directly onto bakelite rotary tap 
switching wafers using specially de- 
signed die-cutting machines developed 
for this process. The spiral coils are 
formed out of paper-thin sheet copper 
which has been coated on one side 
with thermoplastic cement for positive 


Left: Typical 12-channel television selec. 
tor switch assembly without steel housing, 
Above: Bakelite switch wafer showing lay. 
out of stamped coils and adjustable slugs 


binding on the base insulating ma- 
terial. Complete switching and tuning 
assemblies incorporate rf, oscillator 
and converter stages and are packaged 
in a cadmium steel plated housing 
measuring approximately 4 x 2% x3 
inches. 

Each unit employs three rotary tap 
switching wafers with the taps operat- 
ing over a single coil of distributed 
length. Two brass tuning slugs, one 
for channel six and the other for 
channel 12, are included on each 
wafer. These slugs are factory tuned 
for the set of tubes that accompany 
the switching assembly and may re- 
quire readjustment if a wide varia- 


cuit breaker 
3. Inquiries for complete 
information and engi- 


meering services solic- 


ted. 
BURLINGTON Speiieniinne 
INSTRUMENT 
COMPANY nei eee 
Dept 198 


Economical protection | 


1. Provides positive pro- 

tection against hazards 
of incorrect 
ling of AC generators. 


2. Automatically 
closure when 
generator frequency, voltage 
and phase are correct, elim- 
inating possibility of undue 
Strain on electrical equip- 
ment. Only one Burlington 


gardiess of number of gen- 


parallel- 


controls cir- 


required _re- 


Burlington, lowa 


Excellent machining, punching 
and post-forming characteristics 
mean limitless variety of possi- 
ble sizes and shapes. 


FORMICA "'YN-25''= 200 TIMES BETTER INSULATION RESISTANCE 


. 
A aatal 
oe? 


full engineering data to Formica, 
Spring Grove Avenue, Cin- 
cinnati 32, Ohio. 


Productive 


FORMIcR 


toe US ter OM 


et Work in industry 
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tion in the constants of replacement 
tubes is encountered. As supplied, a 
6BH6 is the rf amplifier, a 6AG5 the 
converter and a 6C4 the oscillator 
Tube sockets included in the assembly 
provide for mounting all tubes in the 
same plane, one behind the other. 
Leads brought out of the housing al- 
low for filament and plate power con- 
nections. 

Because of the si:nplicity of assem- 
bly and the ease with which replace- 
ment wafers can be installed, owneérs 
of television receivers using this type 
switch are promised lower serviee and 
maintenance costs. For servicihg, the 
switch detent section, together with 
the common wafer tap shaft, is re- 
movable in one piece by loosening the 


i four machine screws holding the front 
me housing plate to the switch assembly. 
93 Specially cut tongues on the bakelite 
wafers permit them to be snapped in 
and out of the slots provided in the 

steel housing easily. 
The Franklin Corporation has been 
a a pioneer in developing die stamping 
ng processes aS a means of reducing 
or ' manufacturing costs of communica- 
ed tions equipment. Most noteworthy is 
ng their loop antenna which has been 
3 adopted as a standard component by 
.. & many AM table model receiver manu- 
“4 facturers. These units are now turned 
ed out in spool form to be cut off as re- 


quired. The television channel selector 
switch is the result of experience 
ch gained in developing these antennas 


ed and experiments are currently — in 
ny progress to determine the require- 
‘C= ments for die stamping other types of 
ia complex multi-tuned circuits. In line 
— with this, entire receiver IF amplifiers, 

complete with coils and condensers, 

have been produced. Condensers are 
7" formed by binding the sheet copper on 
both sides of the insulating medium 
a which then acts as the required di- 
ma electric. The values of capacitance 


¥ acquired by this method depends of 
course on the surface area covered 


from five to 25 uufd. are readily ob- 
tainable. 

Two other television channel selec- 
tor switches are planned for an early 
production. One of these is an assem- 
bly with provision for AFC. This unit 
is being produced to obviate vernier 
tuning requirements. The other model 
will be similar to the current assembly 
but will have an additional rf stage 
included. 


NBS Official Receives Award 


Dr. Robert D. Huntoon, chief of the 
Atomic Physics Division, National 
Bureau of Standards, was presented 
one of the 2 distinguished achieve- 
ment awards given by the Washington 
Academy of Sciences for 1947. He was 
the recipient of the Academy’s physi- 
cal science award and was cited for 
, & IS research in “the advancement of 
electronics and its application to other 
Sciences and to modern ordnance.” 


Electronic Labs Reorganized 


F. T. Hageman has been appointed 
general sales manager of Electronic 
aboratories, Ine., Indianapolis, Ind., 
re the corporation’s court-appointed 
Trustee, Jack I. Kahn. George L. Turn- 
quist has been named general manager, 
E in addition to his present duties of 
reasurer-controller. 
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CONVERTERS 


SPECIALLY DESIGNED TO OPERATE 
WIRE AND TAPE RECORDERS 


To fill the growing demand for a portable power supply for 
operating wire and tape recorders and sound projectors on 
DC, CARTER now provides a specially engineered line of 
rotary converters. Compact. Smart in appearance. Equipped 
with carrying handle, cord set, and AC receptacle as illustrated. 
Two basic models cover every requirement. Designed for 6, 12, 
and 115 volt DC input. 


NEW CONVERTER BULLETIN No. 748, with Carter Selector 
Chart, tells which converter to buy. Your Carter distributor has 
this bulletin. If you make, sell, or use wire or tape recording 
equipment, WRITE for bulletin 748 today, without obligation. 


2648 N. MAPLEWOOD , CABLE GENEMOTOR 
ARR O W ELECTRONICS 


INDUSTRIAL SALES DEPT. 


Specialiying im 
ALL ELECTRONIC COMPONENTS, 
PARTS, TEST EQUIPMENT AND 


Catering Especially 


TO THE NEEDS 


MANUFACTURERS - LABORATORIES 
RESEARCH DEPTS. - ENGINEERS 
SCHOOLS - PURCHASING AGENTS 


CALL ¢ WRITE ¢ WIRE 


FOR 
SPECIAL PRICES e QUOTATIONS e DELIVERY SCHEDULES 


hcl: Millis ai Dighy 9-4714 
ARROW ELECTRONICS 


82 CORTLANDT STREET, NEW YORK 7, N.Y. 


.. BULLETINS 
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Protective Padding 


New ways to protect merchandise 
ment and to cut packaging costs are present- 


in ship- 


ed in “Tufflex Protective Padding,” a new 
bulletin released by the Wood Conversion Co., 


First National Bank Bldg., St. Paul 1, Minn. - 


Tufflex is a felted, resilient wood fiber pad- 
ding material developed by the makers of 
Balsam-Wool and Nu-Wood. (Mention T-T) 


Tube Diagram Reference 


The RCA “Triple Pindex’’ provides three 
complete and separate base-diagram booklets 
covering 475 types which are joined in a 
single cover with. a spiral wire binding. The 
three-in-one booklet design facilitates simul- 
taneous study of any two or three tube base 
diagrams. It is available from RCA Tube Dis- 
tributors for 75 cents. (Mention T-T) 


Components 


Resistors, rheostats and radio amateur re- 
lays are illustrated and described in catalog 
D-130 issued by Ward Leonard Electric Co., 
Mount Vernon, N. Y. A copy may be pro- 
cured by writing to Radio and Electronic 
Distributor Div., Ward Electric Co., 53 W. 
Jackson Blvd., Chicago 4, Ill. (Mention T-T) 


Tube Pin Straightener 


Hytron Radio & Electronic Corp., Salem, 
Mass., has published an engineering bulletin 
covering the Hytron tube tapper and minia- 
ture tube pin straightener and is available to 
radio and parts manufacturers, (Mention T-T) 


Broadcast Transmitters 


Comprehensive information on RCA 5-kw 
and 10-kw AM broadcast transmitters is now 
available to broadcasters requesting it on 
their letterheads. Entitled “AM Broadcast 
Transmitter, Types BTA-5F and 10F,” the 
new brochure can be obtained from any of 


the RCA district sales offices or by writing 
to Dept. 516, RCA Engineering Products Dept., 
Camden, N. J. (Mention T-T) 


30-ke Carrier System 


Folder CX39A shows the relationship be- 
tween maximum performance and minimum 
maintenance, characteristics of the Lenkurt 
Type 32° Carrier Systems manufactured by 
Lenkurt Electric Co., 1120 County Rd., San 
Carlos, Calif. Particular emphasis is placed 
on the filter engineering which has opened up 
new spectrum space for use as a narrow-band 
voice circuit or with a nine-channel FM or 
AM telegraph system. (Mention T-T) 


Flexible Tubing 


“‘Titeflex’’ all-metal flexible tubing is the 
subject of a 24-page catalog published by 
Titeflex, Inc., 614 Frelinghuysen Ave., Newark 
5, N. J. In addition to brass tubing, the 
catalog describes the company’s bronze tubing 
for nominal steam pressure applications, 
monel and stainless steel tubing for higher 
temperatures and corrosion resistance, and 
iconel tubing for extremely high temperatures. 
(Mention T-T) 


Electrostatic Voltmeters 


Model ESH is featured in the bulletin de- 
scribing the line of electrostatic voltmeters 
manufactured by Sensitive Research Instru- 
ment Corp., 9-11 Elm Ave., Mount Vernon, 
N. Y. Models ESD and UEP are also covered. 
(Mention T-T) 


Cardioid Dynamic Microphones 


A bulletin on the improved Cardyne Cardi- 
oid Dynamic Microphones has been issued by 
Electro-Voice, Inc., Buchanan, Mich. Known 
as bulletin 139, it gives complete information 
on the performance and utility of the Broad- 


east Cardyne, together with technical data 
and specifications. (Mention T-T) 

Rolling Spring Switches 

Rolling spring switches, exclusively con- 
structed by the Acro Electric Co., 1305 Su- 
perior Ave., Cleveland 14, Ohio, are the 


subject of a bulletin recently published by 
Acro. The rolling springs are made of Beryl- 
lium copper. (Mention T-T) 


Antennas 

FM and television antennas and accessories, 
manufactured by JFD Mfg. Co., 4111 Fort 
Hamilton Pkwy., Brooklyn 19, N. Y., are de- 
scribed in a 16-page brochure published by 
the company. Over 27 arrays are included in 
the ‘‘Super-Beam’’ ‘line, ranging from a simple 
straight dipole to a double-séction multi-dipole 
all channel array. (Mention T-T) 


Panel Etching 


How some of America’s largest companies 
have employed the Premier Metal Etching 
Co. to give maximum utility and sales value 
to their panels, dials and nameplates is illus- 
trated in a color folder recently released by 
Premier. It is available upon request to Sales 
Development Div., Premier Metal Etching Co., 
21-09 44th Ave., Long Island City 1, New 
York. (Mention T-T) 


Vibration Control 


Vibration and shock control is the subject 
of a brochure published by the Barry Corp., 
179 Sidney St., Cambridge 39, Mass., designers 
and manufacturers of isolators for electrical 


and aircraft equipment. Instrument, ma- 
chinery and industrial mountings are de- 
scribed in addition to a line of heavy equip- 


ment mountings with load ranges up to 3300 
lb. (Mention T-T) 


AC Solenoid Contactors 


Descriptions and specifications of two 
ac solenoid contactors (sizes 2 and 3) are 
presented in bulletins 4452 and 4453, pub- 
lished by the Ward Leonard Electric Co., 31 


South St., Mount Vernon, New York. (Men- 
tion T-T) 
Door Interlock Switch 

Designed for high frequency radio, radar, 


X-ray and television equipment cabinets, in- 
duction heating equipment and all types of 
electronic controls, the Micro-door interlock 
switch is manufactured by the Micro Switch 
Corp., Freeport, Ill. Details, operation and 
specifications are presented in Micro Switch’s 
data sheet no. 45 (Mention T-T) 


CSS a 


SERIES 220 RELAY 


This small relay is capable of 
handling 20 amps at 220 v., the 
leader in its size and price field 
for inexpensive, compact, heavy 
current control. A very widely 
used small relay for industrial 
control such as welding machines, 
x-ray, motor starters, etc. 


Write—tell us your control problem. 
Get specific recommendations. 


W. WALNUT STREET 


SERIES “R"’ STEPPER 


Used for cycle control requiring continuous 
sequence repetitive operations; to remotely 
select and control multiple circuits; can be 
furnished to rotate continuously, reset 
automatically or to pulse both clockwise | 
and counter clockwise on the. same unit | 
with up to 100 contacts on a disc. | 


GUARDIAN @ELECTRIC 


CHICAGO 12, ILLINOIS 
COMPLETE LINE OF RELAYS SERVING AMERICAN INDUSTRY 


WESTERN REP 


942 MaplesAvenue 
Los Ang@les, Calif 


MOLDITE 


MOLDITE CORES are made to exact specifications, 
using an exclusive powder mix for each specific re- 
quirement, plus new methods of processing and 
mass production. 

RESULT—Higher quality and economy; greater 
circuit stability and flux density. 

SAMPLES on request for design, test and pre- 
production purposes. For quick, exact 
duplication of cores, send for Moldite 


NATIONAL 
25 MONTGOMERY ST., HILLSIDE 5, N. J. 
Iron Core Specialists 


Per!muth-Colman Assoc 


IN TELEVISION - FM > AM & AUDIO 


Use 


PRECISION 


IRON CORES 


Permeability Tuning 
Coil Trimming 
Critical Alignment 
General Slug-tuning 
e 


mix numbers plotted on frequency 


MOLDITE COMPANY 


Member R. M.A. 

MID-WESTERN REP SO. AMERICAN REP 
Irving Rose Jose Luis Pontet 

314 No. Michigan Ave Cordoba 1472 
Chicago, Ill Buenos Aires, Argentina 
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ACTUAL 
SIZE! 


* Yes sir, a brand new 
member of the well-known 
Clarostat family of controls. 
Type 47 or 15/16" diameter 
miniature control 1s smaller, 
handier, yet just as tough 
as its bigger brother, Type 
37 composition-element 
control. 


It's a beauty. Note the trim 
lines. It includes the famous 
Clarostat stabilized element 
you can bank on. Nothing 
sacrificed by way of electri- 
cal and mechanical sturdi- 
ness in attaining smaller 
size. Available with (fac- 
tory-equipped) or without 
switch. Available with one 
tap. Choice of tapers. 


Write for 
literature. 


Let us quote 
on your 
requirements. 


CLAROSTAT MFG. CO., Inc. - 285-7 N. Gt St., Brooklyn, N.Y. 


In Canada: CANADIAN MARCONI CO., Ltd. 
Montreal, P.Q., and branches 
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Ken Jarvis, consulting engineer and 
president of Jarvis Electronics Corp., 
Chicago, has been elected chairman of 
the Chicago section of the IRE for the 
1948-1949 season. 

John C. Van Groos will represent the 
Shallcross Mfg. Co., Collingdale, Pa., as 
field engineer for the states of Cali- 
fornia, Nevada, and Arizona. 

Robert Blodget has been named tele- 
vision product manager for the Philco 
Corp. and James M. Skinner, Jr. has 
been appointed vice president—service 
and parts division. 

F. J. Bingley, chief television engi- 
neer of the Philco Corp., has been ap- 
pointed chief engineer of WOIC, Wash- 


‘ ington and WOR-TV, N. Y. He will 


supervise transmitters, microwave re- 
lays, studios and network operation for 
the two outlets. 


Henry T. Killings- 
worth has assumed 
the general man- 
agership of the 
Long Lines Dept. of 
the A. T. & T. Co. 
Previously he was 
in Atlanta for 
Southern Area of 
Long Lines. He suc- 
ceeds L. G. Wood- 
ford, general man- 
ager since 1943 


A. D. Sobel, chief television engineer | 


of the Franklin Airloop Corp., has been 
elevated to the post of vice president in 
charge of television engineering. 

Ralph A. Krause has been designated 
director of research of the Stanford 
Research Institute, Palo Alto, Calif. 
Formerly he was assistant to the presi- 
dent of Raytheon Mfg. Co., Waltham, 
Mass. 


Harold W. Schaefer, formerly in 
charge of engineering development and 
research, has been appointed assistant 
manager of the Westinghouse Home 
Radio Div., Sunbury, Pa. 

E. R. Glauber and Martin L. Scher 
have been promoted to the post of gen- 
eral manager and sales manager re- 
spectively of the Admiral Corp., New 
York Distributing Div., Inc. 

Elton Earl Wood has been appointed 
contract administrator of Langevin 


Mfg. Corp., N. Y., manufacturers of | 
amplifiers, transformers and communi- | 


cations equipment. 


Leland W. Mosher has been elected 
an assistant secretary of General Elec- 
tric. He will retain his present position 
as manager of the insurance division in 
addition to his new duties. 

A. Arthur Karas has been appointed 
personnel manager of Radiomarine 
Corp of America. For the past eight 
years he had been assistant director of 
personnel of RCA Communications, 
Inc. 

Michael Kaplan has assumed the 
presidency of the Sightmaster Corp., 
New Rochelle, N. Y. Other new officers 
are F. Wakefield Minor, vice president 
and general manager and Arthur Aro, 
sales manager. 


FASTER, SIMPLER 


AUDIO ANALYSIS 


with Model AP=1 


‘PANORAMIC 
SONIC ANALYZER 


Reduce time, complexity and cost of mak- 
ing audio measurements with the unusual 
advantages offered by the Panoramic 
Sonic Analyzer. By resolving a complex 
audio wave into a spectrograph showing 
the frequency distribution and voltage am- 
plitude of the components, Model AP-1... 


* Eliminates slow point-by-point fre- 
quency checks ¢ Provides a quick 
overall view of the audio spectrum 
* Enables determination of changes 
in waveform content while parame- 
ters are varied ¢ Furnishes simple 
presentations for production line 
testing. 


' du | of 
2K 4K6K 1 20K 


CYCLES ~~ 


Panoramic Sonic Spectrograph of 
750 cps square wave. 


Use Model AP-1 for analyzing... 
e Harmonics @ Intermodulation ¢ Vibra- 
tion © Noise * Acoustics ® Materials 


Features... Continuous scanning from 40- 
20,000 cps in one second * Wide input 
voltage range ° Linear and log voltage 
scale ® Closely logarithmic frequency scale 
¢ Built-in voltage and frequency calibra- 
tor * Simple operation. 


WRITE for detailed specs, price and delivery. 


DANURAM| 


RADIO CORP 


92 Gold St. 
New York 7, N.Y. 


Exclusive Canadian Representative 


/ Cable Address 
PANORAMIC, NEW YORK 


Canadian NV 
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FM Transmission and Reception 


By_J. F. Rider, S. D. Uslan. Published by J. F. 
Rider Publisher, Inc., 404 Fourth Avenue, New 
York 16, N. Y. 416 pages. Price $2.70 cloth, 
$1.80 paper binding. 

This book -covers the basic principles 
and the operation of a complete FM 
transmitter and receiver. The first sec- 
tion discusses both the narrow-band 
and wide-band transmitters manufac- 
tured ‘today for service in television, 
amateur, aviation, marine, police, 
point-to-point, and mobile radio 
communication systems. Both direct 
and indirect FM transmitter theory is 
explained. 

The second section of the book ex- 
plains the parts of an FM receiver, in- 
cluding types of FM detectors and 
tuners. 


Relativity—The Special and 
General Theory 
By Albert Einstein, Ph.D. Published by Harts- 
dale House, New York, N. Y. 168 pages, $2.50. 
The author of this small volume 
hardly needs any introduction. The 
present book is intended, as far as 
possible, to give an exact insight into 
the theory of Relativity to those read- 
ers “ ... who are not conversant with 
the mathematical apparatus of theoret- 
ical physics.” They will find here the 


main ideas and concepts involved in 
the theory of Relativity and their close 
relation to experiments. This attempt 
to bring his theory within reach of the 
layman is certainly to the author’s 
credit. The execution indicates that he 
is an excellent teacher. It is a very 
of a scientific theory or theorems and 
book to attempt to convey the essence 
of a scientific theory or ttheorems and 
not something vaguely resembling it. 
Consequently this book will require 
serious interest and patience on the 
part of the reader, but he is almost 
certain to be rewarded and to derive 
knowledge and pleasure from this 
study of the text. 


Vacuum Tubes 


By Karl R. Spangenberg. Published by McGraw 
Hill Book Co., New York, N. Y. 860 pages. 
Price $7.50. 

A comprehensive survey of the 
physical laws which determine vacuum 
tube behavior. The outstanding tube 
types are dealt with individually and 
their operating characteristics ex- 
plained in terms of their internal fields 
and their influence upon the electron 
flow. Attention is concentrated upon 
the internal factors which contribute 
to the operating characteristics of tubes 
such as determination of the shape of 
potential fields, solution of electron 
path equations, determination of space 
charge relations. 

Recent advances in the field are 
thoroughly covered, and the material 
includes many items. not previously 
available in book form, such as space 
charge flow, noise, specifi@® character- 
istics of triodes, tetrodes, afd pentodes. 


Constant-Frequency Cavity 
Generator 


By Arnold Braun, Dr. Sc. Techn., Reports of 
the Institute for High Frequency Enginecring, 
Eidgenoessische Technische Hochschule, Zurich, 
published by Verlag AG. Gebr. Leemann & Co., 
Zurich, Switzerland, 79 pages, Swiss Fr. 7.50. 

The behavior of coaxial cavity res- 
onators, the inner conductor of which 
is°«proyided with tuning capacitor 
plates either at the end or in the cen- 
ter of the cavity, is explored in this 
book, Formulas are derived for the 
impedance, the losses caused by the 
skin effect, and the quality factor Q. 
Design for high quality factor for given 
volume, given inductance and volume, 
given inductance and outer diameter 
and given length and inductance, is 
considered, formula and curves are 
presented and numerical examples are 
included. One chapter deals with the 
tube-cavity coupling, the tube being 
represented bya capacitance and re- 
sistance in parallel. Another chapter 
describes two UHF oscillators and 
their performance. 


Vacuum-Tube Circuits 


By L. B. Arguimbau (MIT). Published by John 
Wiley: & Sons, 440 - 4th Ave., New York 16, 
N.<¥. 668 Pages, Price $6.00. 

In this book the material is edited 
so that topics of major importance re- 
ceive the most attention such as fre- 
quency modulation, transient response 
and generation of microwaves. It con- 
tains chapters on inverse feedback, an 
extended treatment of frequency 
modulation, video-amplifier transients 
and a discussion of pulses and televi- 
sion. 


- 
>) with SYNTHANE 
S  \aminated Plastics 


Is corrosion one of your product problems? Try 
Synthane laminated plastics for the affected parts 
... see for yourself how Synthane’s corrosion re- 
sistant qualities lengthen the life of your product. 

Synthane is an ideal material for resisting sol- 
vents, water, most oils, alkalies and certain acids. 
(Not recommended for tanks or containers.) Inad- 
dition, it is strong, light weight, an excellent insula- 
tor and stable over wide variations in temperature. 

Let us help you with design, materials or com- 


No. 2-142 


Vucreased Vusulatiou 
BETTER CONNECTIONS 


JONES BARRIER 
TERMINAL STRIPS 


Leakage path is increased— direct shorts from frayed 
terminal wires prevented by bakelite barriers placed 
between terminals. Binder screws and terminals brass, 
nickel-plated. Insulation, black molded bakelite. Finest 
construction. Add much to equipment’s effect. 


Jones Means Proven Quality 


No. 2-142-%W No, 2-142-¥ 


semen fabricated parts. Write for complete in- 
ormation today! 


Illustrated: Screw Terminals— Screw and Solder Terminals— 
cee eR a ee AP ae eee Screw Terminal above Panel with Solder Terminal below. Every 
ee rini yY ao type of connection. 
[SYNTHANE] SYNTHANE cies Six series meet every requirement: No. 140, 5-40 screws; 
Sec isho 12 River Road, the complete No. 141, 6-32 screws; No. 142, 8-32 screws; No. 150, 10-32 
screws; No. 151, 12-32 screws; No. 152, %4-28 screws. 

Catalog No. 16 lists complete line of Barrier Strips, and other 

Jones Electrical Connecting Devices, Send for your copy. 


HOWARD B. JONES DIVISION 


Cinch Mfg.. Corp. 
2460 W. GEORGE ST. 


Please send me a copy of t 
yop ots catalog. 
PLASTICS Synthane 

SHEETS e RODS 
__ TUBES @ FABRICATED Name of Company —— 
PARTS © MOLDED- Title Sf Saccepteneneons 
ee | Address 
oe : City <_< _ 


Nome 


State___—___—__ 


CHICAGO 18, ILL. 
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GENERAL ELECTRIC 
THERMOCELLS. 
for | 
ACCURACY 


G-E thermocells are as small as it is | 
practical to make them and still retain | 
all of the advantages which broaden | 
their field of application and simplify the | 
problems of design engineers. 

Design engineers will appreciate espe- 
cially the octal base feature. Add in these 
other major advantages in G-E thermo- 
cells—then specify them for every job 
you have under consideration. 


1. G-E thermocells are filled with an inert gas 
and sealed to inhibit at pheric cont 
tion of both crystal and thermostat contacts. 


2. Warm-up time is extremely short because of 
the low thermal capacity of the unit as a | 
whole. 


3. the heat loss is low, which permits low 
operating power and consequently less load | 
and longer life for the thermostat contacts. 
Radiant heat loss is minimized by the pol- 
ished chromium-plated shell. 


4, Durable platinum-iridium thermostat con- 
tacts are used in G-E thermocells. 


A typical example of the G-E line of 
thermocells is the Type G31: 


Frequency Range........ 2500-10,000 K.C. 
Size and Shape..........+++: Same as 616 
Freq. Adj. at Normal 

Ambient Temperature..... eee. OO15% 


Ambient Temp. Operating Range. .O to 55°C. 


Long Time Frequency Stability 
WOMEN UNE, Se sates svateceeccnacs 001% 


cd ig REECE OTE 2.6 Watts 
Crystal Cuts Normally Used ....... AT & BT 
Electrodes and Mounting. ...Pressure Airgap 


UN UUB os 8660 ceddeccdss 15 Minutes 


For further information on this and 
other G-E thermocells, quartz crystals 
and germanium diodes write today to: 
General Electric Company, Electronics 
Park, Syracuse, New York. 


185-G2 


) ELECTRIC 


GENERAL“ 
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Alnico Improves 
Wire Recorder 


WNEW engineers were not com- 


pletely satisfied with the way wire 


recorders erased previous 
modulations. Background veihdntald 
modulation caused objectionable | 
cross-talk. Finally, they hit on a 
method of accomplishing a clean 
magnetic wipe. What is more, sub- 
sequent recordings seemed to have 
higher fidelity, lower distortion — 
better all-round listening qualities. 

An Alnico permanent magnet 
slug from a six in. speaker was ori- 
ented on the signal and erased mag- 
netic circuits as shown. As the wire 


signal | 


| moved by, the pole pieces, it suf- 


\/8"x \" FLAT STOCK (STEEL) 
SHAPED TO COMPLETE MAGNETIC CIRCUIT 


Detail of permanent magnet slug assembly 


fered a sharp reversal of magnetic 
polarity and was left with a certain 
component of residual magnetism 
(but free of magnetic modulation). 
When the wire thus gaussed is re- 
modulated, all traces of cross-talk 
are removed and the recording has 
improved quality. 

The WNEW engineering staff 
came upon this idea somewhat em- 
pirically, and is now preparing to 
conduct appropriate measurements 
in order to determine the theoreti- 
cal answer. 


FM Assoc. Expands 


Formed on January 10, 1947 as a 
promotion operation, the FM Associa- 
tion has started full trade association 
functions, according to an announce- 
ment by Bill Bailey, FMA executive 
director. A special committee is study- 
ing a revision of the by-laws of the 
association and will report to the FMA 
board on August 24. If the by-law 
changes are approved they will be 
submitted to the membership for action 
at the second annual convention, Sept. 


27-29, Hotel Sheraton, Chicago. 


Sflmerican 
Beaut 


ELECTRIC SOLDERING 
TRONS 


are sturdily built for the 
hard usage of industrial 
service. Have plug 
- type tips and are con- 
structed on the unit 
system with each 
vital part, such as 
heating element, 
easily removable 
and replace- 
able. In 5 
sizes, from 50 
watts to 550 
watts. 


TEMPERATURE 
REGULATING 
STAND 


This is a thermo- 
statically con- 
trolled device for 
the regulation of 
the temperature 
of an electric soldering 
iron, When placed on 
and connected to this 
stand, iron may be main- 
tained at working tem- 
perature or through ad- 
justment on bottom of 
stand at low or warm 
temperatures. 


For descriptive literature write 110-1 


AMERICAN ELECTRICAL 


HEATER COMPANY 


DETROIT 2, MICH., U.S.A. 


s\} 
FOR BETTER 


SOLDERING 


Select the NEW G-E 
CALROD SOLDERING 
IRONS with the “‘non- 
freezing,” easy-to- 
replace, calorized- 
copper tips. They 
simplify maintenance 
in your shop. Gen- 
eral Electric Com- 
pany, Schenectady 
5, New York. 


WRITE FOR BULLETIN 
GEA-4519. 


WUNCLNG. . 


VAN EPS PRE 


A new design precision recorder that meets 
every recording need with lines from 85 to 136 
and MICRO-GROOVES from 190 to 272, to- 
gether with fast spiralling in and out. All changes 
are made instantaneously. 1/12 H.P. synchronous 
motor. The use of a separate drive unit eliminates 
motor rumble. High precision gives perfect spac- 
ing to MICRO-GROOVES. With fast spiralling, 
automatic cutter lift and an eccentric cutter 
it is possible to cut stampers complete without 
removal from the turntable. 


CONTINUOUS HOURS of PLAY 


4 hours continuous play... 

quency response 40 to 10,000 
cycles + 2 db... Individual 
bass and treble controls .. . 
Simplified tape threading .. . 
Heavy-duty non-overheating 
motor . . . No. tape rewinding 


-necessary ... Phono pickup and 


turntable facilities available... 
Low hum level (DC on heaters) 
- + - Automatic tape reversal at 
end of reel .. . Sockets for VU 
meter and foot switch ... Major 

P ts easil ible... 
No mechanical noises . . . Instan- 
taneous reverse control — with- 
out unthreading ... Instantane- 
ous stop — rapid start... High 
speed forward and reverse with- 
out unthreading . . . No tape 
spillage possible during high 
speed shuttle . . . Plays single 
track recordings made on other 
recorders .. . Separate record- 
ing and playback amplifiers on 
single chassis ... Rubber-rimmed 
drive cannot develop flats ... 
Complete elimination of capstan 
tape slippage...3.2 and 500/600 
ohm balanced line outputs .. . 
Jack for external speaker or 
earphone monitoring . . . Twin 
electronic erase heads ... Flut- 
ter and wow + 0.1% ... No 
belts to loosen or pulleys to slip 
« « « Dimensions 20/2" x 17" x 
152". Wt 55 Ibs. 


Amptirier Corp. or AMERICA 


with the MAGNETAPE 


TWIN-TRAX 


RECORDER 


$AQ5 < 


OFFERS THESE SPECIAL FEATURES 


Complete symph and operas — or any musical or 
variety program up to 4 hours in duration can now 
be recorded and played back on a single 13!/5 inch 
reel of magnetic tape with the newly-developed 
Model 910-B Magnetape Twin-Trax Recorder. In- 
corporating new mechanical design features and the 
finest magnetic recording amplifier ever constructed, 
this exceptional instrument is the only answer to pro 
longed, uninterrupted high-fidelity recording of music 
or voice. Built-in reverse control and instantaneous 
stop feature makes this recorder ideal, also, for dicta- 
tion and conference recording. 

Tape costs are actually cut in half through the revolu- 
tionary use of two independent and isolated sound 
tracks on standard !/, inch reels of tape. The cabinet, 
ingeniously designed for compactness and beauty, 
covers and protects the reels during operation of the 
recorder. 

Its many exclusive features make this recorder unmis- 
takably the perfect unit for 

the home, laboratory, industry, 

recording studio, and broad- 

cast station. Also available 

is Model 810-B Twin-Trax Re- 

corder, which plays for one 

hour at high fidelity on stand- 

ard !/>-hour reels of magnetic a 

tape. Priced at $285.00, less a 
microphone. Unit operates with 
If not available at your dealer, order direct. cover and sides closed, 


*Trademark 


398-26 Broadway, New York 13, N. Y. 


CISION RECORDER 


C.P.C.74 


PLASTIC 
CLAMPS 


Non-Shorting, non-corroding, non-tearing and as 
strong and durable as any type of supporting clamp 
that ever was made, C.P.C. 742 plastic clamps are 
in use wherever safety, light weight, convenience, and 
structural stability are paramount considerations. 


Send for Circular C 48. 


COMMERCIAL PLASTICS CO. 


MERCHANDISE MART ¢ CHICAGO 54 


FRED VAN EPS LAB, RD. 2, PLAINFIELD, N. J. 


Laboratory at Warrenville — Bound Brook 9-0784 R-1 
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Are Engineers Anti-Social? 


What the woman thinks is an im- 
portant part of our daily life. (whe- 
ther we like it or not) and what 
the wife of an engineer thinks about 
engineers is a common lament that 
cannot go ignored. Consequently, we 
publish the following letter: 

Radio engineers are “laconic and 
cynical, competent and steady”—a 
species apart. They are, however, 
sometimes related to other people. 
The one I know best actually has a 
wife and five children. Usually he 
knows there are five, sometimes he 
can call each by name, but please 
don’t ask him their ages. Some- 
time after disappearing down the 
“dark corridor and stairway” he ap- 
pears, rather absent-mindedly, at 
home and after refueling, with a 
sigh of content and a figurative “‘Do 
Not Disturb,” settles for the even- 
ing behind a very technical book on 
—guess what—radio engineering! If 
he doesn’t notice his family enough 
to be very good company, neither 
does he cause any disturbance. 

A radio engineer’s wife perforce 
confines their social contacts to the 
families of other radio engineers. 

(You remember the cartoon, “They 
Don’t Speak Our Language.’’) After 
the first ten minutes every social 
evening becomes highly technical 
and the men adjourn to the “radio 
shack” until the coffee begins to 
perk. Hardly the acme of social in- 
tercourse! 

Indeed the radio engineer works 
hard. If paid by the hour his sal- 
ary would double; but his conscien- 
tiousness and devotion to duty could 
not be bought at any price. An in- 
fant science like radio requires end- 
less hours of study just to keep 
abreast, but this is a labor of love. 
He lives to work and his work al- 
ways comes first. He finds his ‘‘ohm, 
watt and ampere” much more inter- 
esting than people and _ infinitely 
more reliable. He does apparently 
need a press agent. After working 
twenty years in one station he is not 
so well known as the announcer who 
joined the staff three months ago. 
Anyone who hears he works at a ra- 
dio station automatically asks “Oh, 
are you an announcer?” That is a 
faux pas! 

Yes, radio engineers are related to 
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people. They probably love their 
wives (though they have been 
known to pass them up at six feet). 
They are not as you and I but they 
are very important people—and 
very nice. Mary Esther Gardner, 
(Reprinted from the New York 
Times, March, 1948) 


New Magnetron Developed 


The 50,000-watt output of a new 
high-power magnetron tube, developed 
under a Signal Corps contract with 
the General Electric Research Labora- 
tory, represents the greatest cw power 
ever produced at the billion-cycle fre- 
quency, according to scientists as- 
signed to the project. Unlike most 
conventional vacuum tubes which re- 
quire an external source of power for 
cathode heating, the new magnetron 
secures heat for its cathode by secon- 
dary emission within the tube itself. 


CBS TV Network Grows 


Plans for a television station net- 
work affecting more than 80 cities and 
their surrounding areas have been re- 
leased by Herbert V. Akerberg, CBS 
vice-president in charge of station re- 
lations. Represented at the beginning 
of the year by one station, WCBS-TV, 
N. Y., the CBS network now links 
New York, Philadelphia, Baltimore, 
Boston and Washington. Five more 
stations will join the network this 
year, 20 stations in 1949, 36 in 1950, 
and 19 in 1951. 


IRE West Coast Convention 


The West Coast convention of the 
IRE will be held at the Hotel Biltmore 
in Los Angeles from September 30 to 
October 3. Presentation of technical 
papers will take place in the Embassy 
auditorium. 

Television engineers will be inter- 
ested in the report to be presented by 
C. E. Nobles of the Westinghouse Elec- 
tric Corp. on the results of video broad- 
casting from a B-29 flying at 29,000 ft. 
altitudes. D. E. Foster, Hazeltine Re- 
search, Inc., California, will discuss 
“Antenna Input Systems for Television 
Receivers.” Broadcasters from both 
large and small stations will hear I. 
Gifford and A. P. Chesney describe 
their low-cost, high quality program 
switching system. The subject of very 
high frequency phenomena will be dis- 
cussed in the paper by F. W. Shott and 
K. Spangenberg on the “Determination 
of Shunt Resistance of Cavity Resona- 
tors by means of an Electrical Network 
Analyzer,” and the report by J. P. Day 
and L. G. Trolesco, U. S. Navy Elec- 
tronics Laboratory, entitled “Propaga- 
tion at High Radio Frequencies Over 
Flat Desert Terrain” should prove 


_ valuable. 


Emerson Price Increase 


Retail price increases of six to 15 per 
cent on its television and radio receiv- 
ers has been announced by the Emerson 
Radio & Phonograph Corp., N. Y. The 
increases went into effect Sept. 1 and 
are a result of higher material and 
labor costs. 


SOUND 
POWERED 
TIME 


e TV c FM INSTALLERS 
e TELEPHONE, 

e TELEGRAPH and 

e POWER LINEMEN 


and wherever 


EMERGENCY SERVICE 
is required 


The Wheeler Sound-Powered 
handset — complete within the 
single instrument — is a new de- 
velopment of an old principle. 
It's a step and time saver on any 
job where temporary, convenient 
and inexpensive telephone service 
is needed. No power source, no 
batteries to bother with. Operates 
over two conductor full metallic 
or single wire, ground return 
circuit. Safe, tough, quick, de- 
pendable. Efficient talking up to 
25 miles. See your local jobber or 
write, wire or phone Waterbury 
for complete details. 
MAGNET WIRE @ COILS @ BALLASTS 


THE 


WHEELER 
INSULATED WIRE CO., INC. 


2509 EAST AURORA STREET 


WATERBURY 91, CONNECTICUT 


DEPENDABILITY 


DIVISION OF THE SPERRY CORPORATION 
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TV ENGINEERING & MANUFACTURING ISSUE 


in November 


Philco plant chosen for comprehensive 
editorial study and report 


st alias , 
| Feature will put new yardsticks on the No. 1 market for 
in editorial pages in materials, parts, assemblies, test and production equipment. 


this specialized field 
November TELE-TECH will give its readers ANOTHER NOTABLE SCOOP—the first 
plant-wide analysis of television engineering and production methods. 


f Written by staff editors and profusely illustrated with photos, charts and diagrams, 
Js this feature will cover 


in tele-communications Research Cost finding Manufacturing 
circulation saad aha Standards and tests 
Purchasing Quality Control Floor plans 
Plant organization Mechanization Flow charts 


Under TELE-TECH’s recently announced plan of complete market coverage, the 
November issue will have 100 percent unit coverage of the tele-communications field. 


J st Advertising rates also are based on a 100 percent wastefree circulation, enabling 

advertisers to buy full market coverage through a single publication at an economi- 
in volume of cal rate. The print order of this memorable issue will be 20,000 copies plus. 
advertising 


November Closing Date — October 1. 


Audited Circulation 
Statement Available Soon 


CALDWELL-CLEMENTS, INC., 480 Lexington Avenue, New York 17, N. Y. PLaza 3-1340 


MARTIN CODEL's 


cs 


and FM Reports 


a vital, analytical 
service designed expressly 
for and widely used by 


TOP EXECUTIVES 


in TV and FM 
MANUFACTURING 
BROADCASTING 
FILM INDUSTRY 
and ADVERTISING 


Covers developments and 
major trends in the TV FM 
industries — legal, technical, 


production, marketing, etc. 


Giver the background sig- 


nificance and reports authori- 


tatively on outlook. 


Saves 


study and evaluation, giving 


endless research, 


proper perspective and pre- 


venting costly mistakes. 


Weekly 3-Way Service 


now in its fourth year 


Weekly Newsletter digesting sig- 
nificant news of TV and FM fields. 


Quarterly TV and annual FM-AM 
Directories, kept up-to-date with 
weekly Addenda covering current 
FCC actions, applications, etc. 


Supplements covering rules, stand- 
ards, decisions, TV station rates, 

~ and other basic reference data. 
Exclusive, accurate lists of stations, 
manufacturers, consulting engin- 
eers, FCC personnel, etc. 


Write on your letterhead for 
SAMPLES & PRICES 


vail 
Soe 


1519 Connecticut Ave., N.W. 
Washington, D. C. 
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Crystal Calibrator 
(Continued from ‘page 51) 


output impedance. Thé _ effective 
length of the cathode lead“is fur- 
ther reduced by dividing the 75- 
ohm output load between two par- 
alleled 150-ohm resistors located 
physically as shown in Fig. 1, with 
one resistor at each eh ‘of the lead. 

While 50 puf variablé capacitors 
are used throughout for ‘tuning the 
oscillator plate and the“ multiplier 
tank circuits, fixed capacitors may 
be shunted across the thimmers to 
extend their respective: ranges if 
the desired outptt. frequencies do 
not fall within thestuning range of 
either tuned circuit. The“utility of 
the instrument may be readily ex- 
tended in this manner. 

The individual channels are ad- 
justed by tuning the oscillator to 
the selected crystal frequency and 
by adjusting the multipliers to the 
desired harmonic. A sensitive, ac- 
curate wavemeter is a prerequisite 
for this operation. 

To prevent “pulling” when two 
frequencies very close together are 
required in the high frequency 
channel, it is advisable to select two 
inductors which are not immedi- 
ately adjacent to each other. Other- 
wise, proper adjustment becomes 
quite critical. 

This unit has been in operation 
for well over a year without re- 
quiring any maintenance or re- 
Having a variety of 
crystal - controlled frequencies 
available not only saves consider- 
able time but also serves to remove 


some of the tediousness from pre- 


cise experimental work. 


TV Set Radiation Standard 


| Proposed by RMA Engineers 


Adoption of a standard radiation | 


rating for TV receivers has been rec- 
ommended to RMA members with the 
aim of improving operation of televi- 
sion receivers by limiting set radiation. 
The Executive Committee of the Re- 
ceiver Section, RMA _ Engineering 
Dept., has approved the standard which 
was proposed by the Committee on 
Television Receivers, I. J. Kaar, Gen- 
eral Electric, chairmen. 

The radiation rating standard for 
a television receiver is defined as fol- 
lows: “The radiation rating of a tele- 
vision receiver is related to the tend- 
ency of the receiver toward local 
oscillator radiation and, for operation 
on channels two and six inclusive, is 
defined as numerically equal to the 
value of the field strength laid down 
at 1,000 ft. from the receiver under 
conditions especially favorable to oscil- 
lator radiation . .. The rating of a 
television receiver on channels two to 
six inclusive. shall not exceed 25 micro- 
volts per meter.” 


FOCUS COIL 


saves money 


CONOMY in building tele- 
E vision sets is important and 
the General Electric Focus Coil 
points the way to important 
savings in manufacturing. 


] The G-E Focus Coil re- 
quires less current — per- 
mitting the use of lower- 
priced power supplies. 


It is a combination of the 
new G-E Alnico 6 perma- 
nent magnet and an 
electro-magnet. 


It is simple to install. 
Forming a single assem- 
bly with the deflection 
yoke and centering de- 
vice, the entire assembly 
is mounted with one 
bracket. 


It is small, compact, light- 
weight—giving set de- 
signers more space to 
utilize. 


When your sets are placed on 
the market—be sure they’re 
equipped with this little G-E 
Focus Coil with the four big 
features. 


For complete information on 
Television Components write: 
General Electric Company, 
Electronics Park, Syracuse, N. Y. 


1686-G7 


ELECTRIC 


GENERAL ¢%; 
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Classified Section 
Z fy’ 
7. 


Plastic Coated 


‘ Assault Wire 
Ss ’ ON ORIGINAL STEEL REELS 


TWISTED 2 CONDUCTOR *20-7STRAND TINNED 
* WEATHER RESISTANT x DURABLE 


* LIGHT WEIGHT * FLEXIBLE 


Available for Immediate Delivery at the following prices: 


2,000 ft. steel reels (individually boxed) Per 1000 ft. $ 8.00 
3,000 ft. pay out wooden reels (packed 2 reels per box) Per 1000 ft. $ 7.00 
10,000 ft. steel reels Per 1000 ft. $ 6.50 
20,000 ft. steel reels (same wire but single conductor) Per 1000 ft. $ 2.50 


Other Wire Available from Wells 


Field wire, No. 18 stranded, 7 strands (4 steel, 3 copper) 2 conductor, 

rubber-covered, weather-proof, 500 ft. reels Per 500 ft. $ 5.00 
Aerial Wire, No. 12 Phosphor Bronze, 7 strands No. 20 Per 1000 ft. $15.00 
Aerial wire, No. 18 copper weld, solid, 3000 ft. reels Per 1000 ft. $ 5.00 
Single conductor, No. 20 shielded, overall braid, 1000 ft. reels Per 1000 ft. $15.00 
Single conductor, ANJC 48 No. 20 stranded, glass braid lacquered, 

1000 V. insulation, 2000 ft. reels Per 1000 ft. $10.00 
Single conductor, No. 20 stranded, glass braid lacquered, 3000 V. insulation 

(for transmitters) 1000 ft. reels Per 1000 ft. $12.00 
Shielded single conductor microphone wire, rubber covered, 500 ft. coil. . Per coil $15.00 


Wells Offers These Outstanding Values In 
: COAXIAL CABLE 


RG8U - 52 Ohm co-ax cable. ... Per 100 ft. coil - $2.95 
RG29U-53'%% Ohm co-ax cable.... Standard TV antenna line. 
Per 100 ft. coil - $2.50 


Also a Complete Stock 
of Co-ax Connectors 


Jobbers Write for Wire Bulletin 110-A 
Send Your Wire Requirements to WIRE DIVISION 
Write for Amateur Catalog H-400C 


SALES, INC. 320 N. LA SALLE ST., DEPT. 1. CHICAGO 10, ILL. 
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«STAHLS»« } 


Star sx Studded 


METER 


(Brand New) 


SPECIALS 


Westinghouse 
Bakelite Case 


2” Round 0-30 Mil DC .............. 2.2 


” Round 0-1 Mil DC with bad & 

good colored scale; can be used 
in tube checker 

” Square cz amp RF 


. .5V-AC 

” Round 0-15 Mil DC Each 
” Round 0-35 Mil DC 

3” Round 0-50 Mil DC $3.45 
3” Round 0-100 Mil DC 


” Round 0-150 Mil DC 
” Round 0-200 Mil DC 
” Round 0-150V. AC 
” Round 0-300V. AC 
Oa” Ree Gi. OG gnc kccccccvc $4.95 
4,” Square 0-300 amp DC complete with 
oe rere err ee 7.95 


WESTON 
Bakelite Case 


Round 0-.75 amp Antenna Current 
Indicator, with external couple ..... $2.7 
2” Round 0-10V Output, portable in 

oe A, een ee 4 
2” Round 0-500V DC external multiplier 4. 
3” Round 0-3 amp RF Surface mount ... 3. 
3” Round 0-5 Amp external thermo 


Po Pee BeBe PIPED PIII AAA AAI ISD AS AAAI AISA SAS SSI SISAAI ISA SASI AAACN 
oO) 


a 4 


wy s3w 
Ran a 


MD. .-c ccusoewatace taadbsoseens 8.50 
3” Round 0-150V AC-400 cycle ....... 3.45 
oS eee Geaeee. WG ic ik dcicetcie cee 3.45 
&” Square O20 Mil DO ... .ccccccces 4.75 
4” Square 0-5 Amp AC-with a 0-200 

OP ME eiehicweidiecccckscans 

G.E. Bakelite Case 
2” Round @-45V AC-DE .... 2. cccccs $2.50 
Se ON Ge FI ciciniccnscmussiann 2.75 
3” Round 0-500 Mil DC ............ 3.45 


Western Electric 


3” Round 0-1000 Mil DC ............ $2.25 

3” Round 100-0-100 Mil DC .......... 3.45 

3” Round 20 amp DC charge & discharge 3.45 
Miscellaneous 

3” Round Beede 0-1000 Mil DC ....... $ 1.95 

3” Round Triplitt 0-150V AC ........ 3.45 

3” Round Burlington 0-75 amp AC .... 3.45 

Roller Smith portable lab 0-15V DC 

Bakelite case with handle; 5!/ox6x3!/o... 19.50 


Roller Smith portable lab 0-150 Mil 
DC Bakelite case with handle; 5!/ox6x3'/> 19.50 


Radio Compass 


Selsyn Indicator 


1-81-A-works on 16 to 25V. AC; kas 
three inch 0-360 dial 
2 for 


Prompt Delivery—25% deposit required on C.0.D. 


"sey lun acacia haiti POPPA IAIA AA A A A HK I IA 


:MICHAEL STAHL, ine. 
39 VESEY ST. 


New York 7, N. Y., WO. 4-2882 


nhakkhhkhkhm 
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Classified Section 


’ Round 0-10V-AC-DC  ............. ea | 


GREAT TUBE VALUES 
All New 


. 69 12SF7 a. oe . 
.. 25.0) 12SR7 i eee 59 
. 15.00 15R .. 14 «0688 ..... \ 
. 15.00 2807 . te OE. ie .00 
. 15.00 30(Spec) Ae. eee a 
. 25.00 ee... 69 876 ..... A 
. 15.00 3525 . 66 389R . 50 
- 25.00 45 (Spec) . 59 1005 . 35 
. 25.00 -79 1613 . 95 
- 25.00 304d 49 1619 . .21 
. 25.00 35/51... .72 1624 . 85 
. 69 227A . 495 1629 . 35 
- 65 22 ..... 8.80 8012 . 3.95 
2.25 250R - 7.9 9004 . AT 
60 ©268-A - 20.00 9006 . AT 
-70 —-355-A . 19.50 CEQ 72 1.95 
0 «6GO ..... 90.00 EF50... .79 
3.50 531 ..... 45.00 E-1148 .. . 
a9) «6S... 2.00 F-127 ... 20.00 
2.25 559 ..... 4.00 FC 258A .165.00 
2.0% S62 ..... 90.00 FC271 . 
« ER GB ones 89 GL 562 . 
. 3.50 703-A ... 7.00 GL623 . 
-79 104-A ... .15 GL697 . 
- 120 705-A ... 2.85 ML100. 
4.95 107-B - 20.00 QK59.. 
. 3.75 TI4AY .. 15.00 QK 60 
. 135 1715-8 - 12.00 QK 61 
8.00 720CY ... 25.00 QK 62... 
. 39.50 721-A 3.60 RCA 932. 
- 1.00 123-A/B. 7.7% VR& ... 


Send M.O. or ee 
Rated Concerns Send 


COMMUNICATIONS EQUIPMENT co. 


131-T Liberty St., New York City 7, M. Y. 
Digby 9-4124 Cable: ‘“‘COMSUPO” 
69 17248 1.75 VR 130 
stew 724-D 2.50 VR 135 


SSSSARRE 


Order. Shipped F.0.B. New York—Write Dept.TL9 


SOK 


FARR O BOBO OB OBO ORO OUR ELLE 


1. 

1. 

1.00 126-A 9.50 VR 150-30 - 

1.00 800 ..... 225 VU1200.. 1 

wie. 1.00 801-A 1.10 VU 134 1 

ain 72 804 ..... 9.95 WN 150 3 

ae 1.95 WT260.. 5 
FOR SALE 

TELEVISION 

CAMERAS 


3 DUMONT type 5027A Image 
Orthicon Pickup Heads, with type 
5047A Electronic Viewfinders. 
These cameras are complete with 
all tubes, including 2P23 Image 
Orthicons. Factory reconditioned — 
perfect operating condition. Imme- 
diate Delivery. 


Also 


7 MEMOVOX Reference Record- 
ing equipments. Records 6212 min- 
utes on each side of a low cost 
16% inch MEMODISC. Good 
working order, large supply of 
discs available. 

Subject to prior sale — 


F.0O.B. N.Y.C. 


For complete information 
WIRE — WRITE 
THE NATIONAL INSTRUMENT 
COMPANY 


Far Rockaway, New York 
Cable Address — NATINSTRU, NEWYORK 


“T AB’— 


PRECISION RESIST- 
ORS “TAB” SPECIAL- 
ISTS IN PRESISION on 
RESISTORS. Write Qty Ey 

Prices. “No MFGRS sme WIC 

CHOICE”, We ship > 
types in stock. 

From .116 to 95000 ohms 30¢. TEN for 4 
00000 150000 240000 


147000 238000 570000 950000 
ABOVE SIZES EACH 40¢........ TEN for $3.50 
1 Meg 1.8 Meg 3.5 Meg 4.23 Meg 10 Meg 
1.2 2 3.673 4.5 11.5 
1.5 2.855 3.9 5 12.83 
1.579 3 4 9.05 20 
ABOVE SIZES EACH 75¢ ...... TEN for $ 6.50 


VACUUM Precision Hivolt Resistors (C) 
0.12, 0.25, 0.6, 0.75, 0.83, 0.99megohms 
1, 1.5, 2, 3, 3.75megohms, accy 0.5% 
SPECIAL $1.00@ .......... TEN for 7 

MEGMAX 100r12Meg/10KV/9W $1.35@ 10 10.00 

MVZ8IRC/30Meg/25KV/20Watt $1.93@ 6 10.00 

MFB105IRC/1Meg./.5%JAN29 $1.98@ 6 10.00 


BLOWERS is 
40CFM/28VACDC ..... $ 2.15 
100CFM/12VACDC .... 5.95 

100CF'M /28VACDC 4.95 
125CFM/115VAC ...... 8. 


TRANSFORMER28V/115VAC 1.69 
250CFM/28VACDC&XFORMER 115 VAC 


Continuous Service NEW .......... 10.95 
VARIAC 200B/0-130V/175Watt NEW .... 10.95 
VARIAC 2000 /0-130V /860Watt ......... 16.95 
VARIAC 100R/0-230, or 270, 1150r230Vinpt 

ee | a ae 39.95 
NAVY LINE FILTERS 10amp/130VACDC 

Cased Filters 0.1 to 1000mc’s/USN ... §$ 1.29 


TOBE 30amp/250VACDC, filters 0.15to 

100mcs USN Cased Cont duty $4.50@ 2 8.00 
GE 100amp filters & 2x5mfd/50Vpyranol 

Condsrs Works 110VACDC SPECIAL ... 1.98 


RAYTHEON & SOLA 


es 


CONSTANT V’REGULATOR NEW RAYTH- 
EON in 9$5-130V/60cy; Output 115v/ 


OO Welk CSO ceed si tecasmee $ 10.95 
RAYTHEON in 198to242Vinpt /50-60cy; Out 
220V /500Watts/0.5%RgltnRockmtg .... 36.00 


SOLA CONSTANT V’REGLTR USN Cased 
in95to190V /50-60cys ; Outputi25to220V 
2KW/17.4amps /Contduty.LN*$130; NEW 150.00 

HIPOWER VARIABLE 

ANTENNA MATCHING 

NETWORK 1001A/1KW 

RF NEW = _ 1.5to7mc’s 

easily converted to Hi- 

freqs. PiNetwork adjust- 
able IN & Outpt CSD 
15x15x23” RACK MTG. 

Ribbon Coil & 250mmf/ 

7000V Var Condsr RF mtr. Tech. manual Will 

match most ANTS. NEW requires recementing = 

tyne: -“TAB™: SPRGIAL: & , ccccccetencys 9.95 

UNIVERSAL TUBE CHECKER NEW .. 29.90 

POCKET VOM18RangesACDC, R&C NEW . 13.90 

SIG-GEN 150KCto50MC’s Bat op NEW 27.75 


STORAGE & DRY BATTERY’S 


(a) BRi8/BBS52/5oz/36V min S’BATy 


iF Se Sere ee $10.09 
(b) BURGESS 3V/F2BP/dated6/47 
SPRGIAE GOR ook chet cc adacewatnnens 1.00 


(c) GOULD 6V/15AH S’BATY USN NEW 3.98 
(d) BB54/2V/27amp WILLARD S’BATY 1.98 
(e) WILLARD 4Y/40AH/TBy S’BATY .. 5.95 
(f) BB206U/2V/11AH WILLARD S.BATY 5.95 
“TAB” MONEY BACK GUARANTEE. $3 Min. 
ORDER F.0.B. N.Y.C. ADD SHIPPING CHARGES 
& 25% DEPOSIT. WOrth 2-7230 


“TAB” DEPT. TT-9 


SIX CHURCH STREET NEW YORK 6, N. Y. 
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Indirect Microwave Relay 
(Continued from page 43) 


mirror system at this point consist- 
ing of one fixed reflector perma- 
nently oriented toward the broad- 
cast transmitter and one or more 
reflectors which can be used to pick 
up microwave signals from any di- 
rection and pass these signals on to 
the fixed reflector. 

When an inter-city microwave 
relay system is being laid out, it is 
frequently. found that the most de- 
sirable locations for relay stations 
are mountain tops having no roads 
or power lines. Under such condi- 
tions the complete microwave 
equipment can be housed at a con- 
venient location anywhere in the 
vicinity, the only restriction being 
that a line-of-sight path to the se- 
lected hilltop exist, at which point 
a set of passive repeaters is in- 
stalled. This type of installation 
eliminates the cost of road building, 
wire stringing, etc., and simplifies 
the problem of maintenance on the 
microwave equipment. Fig. 3 illus- 
trates such an installation. Another 
problem which arises in the laying 
out of an inter-city system is the 
selection of relay points so as to 


realize the maximum range of the 
individual microwave transmitters. 
It is, of course, desirable to make 
as few hops as possible in order to 
minimize equipment and mainte- 
nance costs. Although commercial 
equipment will operate quite satis- 
factorily over distances as great as 
20 to 30 miles, it is frequently im- 
possible to obtain line-of-sight 
paths over such a distance. The use 
of passive repeaters makes it pos- 
sible to separate the microwave 
units to their maximum range com- 
patible with good signal-to-noise 
ratio even though a high point may 
exist between transmitter and re- 
peater. The double mirror repeater 
described in a preceding paragraph 
can then be located at this inter- 
vening high point. 

Even at relay points where roads 
and power permit a standard micro- 
wave installation, the passive re- 
peater can sometimes be used to 
advantage. Usually the transmitter 
is mounted directly onto the para- 
bolic reflector and the entire as- 
sembly installed at the top of a 
pole or tower. The remainder of 
the equipment, (video amplifiers, 
power supplies, etc.), is located in 
a small building near the foot of 
the tower. This type of installation 
necessitates running a large cable 


from the building to the top of the 
tower and makes maintenance of 
the transmitter, especially during 
the winter, a very difficult and un- 
pleasant task. Fig. 4 shows a typi- 
cal installation at Oxford, Conn. 
Signals are received directly from 
WABD using the 4-element Yagi 
and a crystal-tuned receiver. The 
microwave transmitter and reflector 
are at the base of the 75-ft. pole 
where they can be readily serviced 
and the repeater near the top re- 
fiects the signals to the New Haven 
transmitter site for rebroadcast. 
Like the parabolic dishes, the 
mirrors must have facilities for 
properly orienting them once they 
have been installed. It is desirable 
to have fairly independent azimuth 
and elevation controls and some 
means for locking the mirrors rig- 
idly in place after the final adjust- 
ments have been made. Where the 
system uses several mirrors, the 
original alignment can be facili- 
tated by placing a small optical 
mirror in the center of each re- 
flector. A light may then be placed 
at various points in the system and 
the individual mirrors oriented. For 
final alignment, the microwave 
transmitter should be operated and 
each mirror adjusted to provide 
maximum signal at the receiver. 


150 stock models, or 
we will design and 
produce practical 
relays for special 
applications 


549 W. Washington St., Chicago 


TEAR OUT THIS AD AND PIN 
LETTERHEAD 
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{tT TO YOUR 
FOR NEW RELAY CATALOG 


«And they lived happily ever ater” 


are perfectly mated for long © 


coil windings “ 
pe life when the bases © 


coil bases. 


Precision provides the strength, the insulation, the 
dependability by the most thorough specialized engi- 
neering, exactly to your specifications. 


Spiral winding of the tube — heavy heat-treated 
compression — swaged tube ends securely locked — 
impregnation of the complete assembly are factors 
of Precision’s exceptional service. 


Lightest of all 


Permit larger gauge, or more wire of 
same gauge in winding area. 


Let us make up samples for your requirements. 
Also mfrs. of dielectric tubes, round, square, rec- 


tangular, any length, ID or OD; coil forms; spools: 
dust cans and thread protectors. 


ROUND - SQUARE RECTANGULAR --- 44 


PRECISION PAPER TUBE CO. 


4vU/ W, Charleston St., Chicago 47, Ill. 
Plant No. 2 at 79 Chapel St., Hartford, Conn. 


—, 
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LET US SOLVE 
YOUR CRYSTAL PROBLEMS 


The James Knights Co. is equip- 
ped to build “Stabilized” crystals 
to your exact specifications. A spec- 
ial production system meets your 
needs for short runs ... and the 
price is right! Whether you need 
one, ten, or several thousand crys- 
tals, The James Knights Co. can 
deliver quickly and at modest cost. 


In addition, The James Knights 
Co. fabricates a complete line of 
“Stabilized” crystals to meet every 
ordinary need — precision built by 
the most modern methods and 
equipment. 


Ifyou want quality — speed — 
price, contact The James Knights 
Co. 


New James Knights Co. Catalog 
On Request 


An ENGINEER wanted three crystals on 
approximately 90 ke in one hermetically 
sealed holder. The James Knights Co. 
made delivery in 72 hours, our Type H18. 
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PEERLESS PACKS 
Value PUNCH.’ 


RECEIVING, TRANSMITTING & 
SPECIAL PURPOSE TUBES 


6SN7GT 
6SU7GT 


12SK7GT 
12SL7GT 
15E 


(same as 8023, 


(VT52) 
IMMEDIATE DELIVERY! 
MINIMUM ORDER $5.00 


10% discount on quantities of ten or 
more of each type. 


We carry large stocks of all types of 
tubes—write for free list—we will be 
pleased to quote on other types not 
shown here. 


~~ 
ee ee ie i i i WB PPP ABP AD ADO OAD OD OD EE EEE 


Information on above tubes avail- 
able on request. 


All prices F.O.B. Jamaica, N. Y. 
Please add postage. 


ee te de te fe fe Se Be Be Be ee rr rrr ded LPP PP ABP ADD AD AD 


p=wsw7Twe* 
Oe a a a 


Write Department T 


pi it) Z 
NwWZ7Z777) 
RADIO DISTRIBUTORS, INC. 


72-32 Merrich Road Jamaica 3, N. Y. 


Branch: 71 Murray Street, New York 7, N. Y. 
When in BROOKLYN, visit: 


Peerless Electronics Distributors Corp. 
76 Willoughby St., Brooklyn 1, N. Y. 


Phone: Ulster 5-6155 


MACHINERY OF 
ALL TYPES 


STANDARD 
AND SPECIAL 
DESIGN 


We specialize in Equipment and Bi 
Methods for the Manufacture of 
RADIO TUBES 
CA 


NEON TUBES 
PHOTO CELLS 
X-RAY TUBES 
GLASS PRODUCTS 
Production or 
Laboratory Basis 
Manufacturers contemplating 


New Plants or Plant Changes 
are invited to consult with us. 


KAHLE 
ENGINEERING COMPANY | 


T313 SEVENTH STREET 
NORTH BERGEN, NEW JERSEY, U $% A 


=) 
JEWEL 
BEARINGS 


for... Low Cost 
.. . Long Life 


Glass Jewel Bearings by Bird are 
highly accurate and surprisingly inexpen- 
sive. They’re ideal for use in ammeters, 
volt meters, timing instruments, compasses 
and other instruments where large volume 
production and low cost must be 
maintained. 

Of special interest to instrument man- 
ufacturers is Bird’s method of mounting 
jewels. There’s a minimum of stress and 
strain on the bearing itself as a result 
of Bird’s special mounting technique. It 
is this special mounting feature which 
adds so materially to the useful life of 
Bird Jewel Bearings. 

Whenever there’s a need for jewel 
bearings — whether in glass or in sap- 
phire — Bird can supply the right bear- 
ing to your specifications. Write today for 
more information and a quotation. 


Sapphire Bearings available in 
all jewel styles and mountings 


1 Spruce Street 
Waltham 54, Mass. 


"Serving Industry with Fine Jewels 
Since 1913’’ z 


World’s Largest Airport 


(Continued from page 48) 


tional sets will be installed from 
time to time to extend the effective- 
ness of the ground control as work 
continues and air traffic grows. 

Ten receivers and five transmit- 
ters enable the control operators to 
“talk in” all types of commercial, 
private and military aircraft. Two 
operators per watch, three watches 
per day, make the field available all 
around the clock. The Civil Aero- 
nautics Authority runs the tower. 
The chief controller at Idlewild is 
Roger Sullivan, an experienced air- 
port man. The present tower and 
its equipment, while fairly elab- 
orate, are only temporary. Eventu- 
ally there will be three towers and 
a much more extensive communi- 
cations set-up, with receivers and 
transmitters in isolated buildings at 
the edge of the field, all remotely 
controlledfrom the towers. The 
CAA says:‘it will be at least two 
years before the permanent instal- 
lation materializes. 

The primary frequency used at 
Idlewild for communication with 
civilian planes is 119.1 megacycles. 
Almost without exception, com- 
mercial lines have equipped their 
planes to operate in this VHF range. 
Receiving and transmitting are 
done on the same frequency, so 
anyone listening with a VHF re- 
ceiver can hear both sides of the 
conversations. For ground control, 
121.9 mec is uséd. The tower can 
also work on 118.1 me, the inter- 
national VHF frequency, and in ad- 


dition it can listen but not transmit | 


on 122.5 and 126.18 mc, the latter 
a military frequency. 


Many itinerant and private planes | 


are equipped with medium-frequen- 
cy transmitters operating on 3105, 
6210 or 3117.5 kilocycles. Some 
military ships use 4495 kilocycles. 
The tower has fixed-tune receivers 
on these frequencies and guards 
them continuously. However, in 
answering calls on these settings, it 
transmits on either 119.1 mega- 
cycles or 239 kilocycles, depending 
on the receiver in the plane. The 
trend is strongly and definitely to 
the higher frequencies because of 
the virtual freedom here from noise 


| and static; it is expected that the 
| low-frequency equipment will dis- 
Ri h i Hl Bi d & ( | appear altogether in a few years. 

I¢ ar . DIT 0., Ine. | modulated circuits. Since plane-to- 
| tower communication is over very 


All operation is with . amplitude 


short distances, the VHF transmit- 
ters are of “flea” power: about five 
watts. 


CQuILD BETTER ELECTRON EOUPNE 
STANDARDIZED 
READY- 


TO-USE 
CABINETS 


is preferred by‘ 
Service Men, 


Manufacturers | 
because they're 
adaptable, easy- 
to-assemble, eco 
nomical. Beautifully 
designed, ruggedly 
constructed by spe- 
cialists. Famous for + 
quality and economy. 
Write for Catalog. = 


PAR-META 


PRODUCTS CORPORATION 


32-62—49th ST.. LONG ISLAND CITY NY 


a - 


© mmasuenw 
TELEVISION 


1. F. TRANSFORMERS 
AND COMPONENTS 


+ ‘3 


oe Ise : ys Seg 
Sy eee Be 


Stagger tuned transformers 
Sound LF. transformers 
Hor. linearity coils 

Width coils 

Vidio peaking coils 

Stock transformers and com- 
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television picture and sound 
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Yes, the same inventive ge 
ity and dependability that 
radio give you today your 
satisfaction from television! 


ADVANCED DESIGN Television Anten 
dividend of Philco research . . . madé 
aluminurn and stainless steel. ... ed 


Outstanding Advancements in Television Research and Production... 
The Dividends of 20 Years [iis 


pi 


of Philco Research ! 


HILCO brings to television exclusive features and outstanding engineer- 
ing achievements. . . the dividends of 20 years of research . . . PLUS every 
feature of advanced design and quality construction to give you the finest 
television picture and sound yet developed . . . at the lowest possible cost. 


Since 1928, the Philco laboratories have been pioneering in the science 
of television, gaining priceless experience and knowledge that is today em- _ ; 

a 2 r : ; ; PHILCO, WORLD’S LARGEST radio manufacturer, employs moving 
bodied in every Philco receiver. Much of this Philco research has emphasized assembly lines and newest technological methods in producing an 
brightness clarity and detail of the television picture and standards which ever-increasing volume of advanced design, quality television receivers. 

L ; ’ 
Philco engineers have developed and fostered through the years have 
become today the accepted standards of the industry. 
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In addition, Philco research has developed and perfected 
the easiest television tuning in the industry, revolution- 
ary new screen and circuit characteristics, automatic 
level control to hold the intensity of the sound and pic- 
ture constant and steady, and a whole array of other 
quality features to make television more enjoyable, more 


convenient, more useful ! 


Yes, the same inventive genius and pioneering research . . . the same qual- 
ity and dependability that have made Philco the overwhelming leader in 
radio give you today your greatest assurance of continued pleasure and CLICK—THERE’S YOUR PICTURE! Philco Automatic Tuning brings PHILCO MODEL 1240. New, advanced design television consolette, 
in picture and sound together, instantly and perfectly synchronized, with 75 square-inch picture on 12-inch direct-view tube. Combines 


satisfaction from television! when switching channels. No fumbling with manual controls! the luxury of a console with the compactness of a table model! 


ADVANCED DESIGN Television Antennas. . . another PHILCO ENGINEERS, in perfecting Philco Projection PHILCO MODEL 2500. Schmidt optical system, new phosphor WPTZ, first commercially licensed television broadcast station in Phila- 
Television, explored the science of optics . . . creating directional viewing screen, Keystone projection, and ingenious cabinet delphia ...3econd in U. S.... owned and operated by Philco. A 


dividenc of Philco research . . . made of rust-proof 
design produce 20 x 15-inch picture of exceptional brightness. valuable lasoratory of experience for Philco Television engineers! 


aluminun and stainless steel. ... easy to install. a front projection system new to the industry. 


Philco Pioneers in 


TELEVISION NETWORKS 


| ; ' Fy N addition to pioneering re- 
ngineer- ; * ; : ) | | search on television receivers, 
IS every Yer ie A Philco has also made important 

| contributions to the science of 
television transmission. A major 
part of this Philco television re- 
search has been devoted to the 
technique of radio relay trans- 
mission of television programs, 
paving the way for the networks 
through which television news 
and entertainment may be brought 
to homes from coast to coast. 
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, PHILCO, WORLD’S LARGEST radio manufacturer, employs moving 
assembly lines and newest technological methods in producing an 


bas ever-increasing volume of advanced design, quality television receivers. 
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Philadelphia to New York 


With the establishment of a radio relay station at 
Mt. Rose, N. J. carrying television programs from 
New York to Philadelphia, Philco inaugurated the 
: first regularly scheduled television relay system 
ader in i : capable of providing commercial service in the U. S. 
Today, this system brings many outstanding tele- 
vision programs to Philadelphia. Likewise, Phila- 
delphia programs are being sent to New York... 
the first two-way television service in history. 
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ire and CLICK—THERE’S YOUR PICTURE! Philco Automatic Tuning brings 


in picture and sound together, instantly and perfectly synchronized, 


PHILCO MODEL 1240. New, advanced design television consolette, 
when switching channels. No fumbling with manual controls! 


with 75 square-inch picture on 12-inch direct-view tube. Combines 
the luxury of a console with the compactness of a table model! 
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Washington to Philadelphia 


The first television program ever broadcast from 
Washington, D. C. to Philadelphia was transmitted 
over a multiple-relay television network of six 
transmitters, developed by Philco. This historic 
broadcast, linking two major cities, was a demon- 
stration of the scientific basis for network tele- 


vision and was heralded as the forerunner of nation- 
wide television chains. 
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Philco Projection 


PHILCO MODEL 2500. Schmidt optical system, new phosphor WPTZ, first commercially licensed television broadcast station in Phila- 
directional viewing screen, Keystone projection, and ingenious cabinet delphia ... second in U. S....owned and operated by Philco. A 
design produce 20 x 15-inch picture of exceptional brightness valuable la»oratory of experience for Philco Television engineers! 


ties . . . creating 


fustry 


PHILCO...Famous for Quality the World Over 
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Admiral Corp., 3800 W. Cortland St., Chicago 47 


10BP4 55 499.95 13 AM, FM Yes 29 
10BP4 55 299.95 13 No 29 
10BP4 52 369.00 13 No No 30 
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Air King Products Co., inc., 170 53rd St., Brooklyn 32, 
Andrea Radio Corp., 27-01 Bridge Plaza N., L. I. C. |, 
CO—VJ12-2 
CO—VJI5 
T—VK12 


3. 4b, 5b,7 
12JP4 795.00 13 AM, FM Yes 
IS5AP4 123 | 1295.00 13 AM, FM Yes 31 


12JP4 499.00 13 AM, FM No 29 


52 375.00 13 No 30 
77 995.00 13 4 
77 995.00 13 Yes 4 
77 995.00 13 4 
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Atlas Radio & Television, Inc., 26 Journal Square, Jersey City 6, N. J. 
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52 335.00 13 No 30 
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Cortley Tel 5 W. 27 St., New York, N. Y..... ; ....720-A 
Crosley Div.. AYVCO Mfg. Corp., 1329 Arlington St., Cincinnati 25, Ohio 
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BT-100 

NE ci nc: , 
DuMont Laboratories Inc., Allen B., 2 Main Ave., Passaic, N. J. 

RA-101-Bi (Westminster) 

RA-101-B3 (Sherwood) 

RA-101-B8 (Custom) 

RA-103-A2 (Savoy) 

RA-103-A3 (Chatham) 

RA-103-A4 (Sutton) 

RA-105-Al (Stratford) 

RA-105-A2 (Westbury) 
Duval Radio & Television Corp., 423 Grove St., Jersey City 2, N. J. 15C2 
Electro Technical Industries, 1432 N. Broad St.. Philadelphia 21, Pa. 
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Emerson Radio & Phonograph Corp., 11! Eishth Ave., New York II 

571 

585 
Espey Mfg. Co., 528 E. 72nd St., New York 21, N. Y. 
Fada Radio & Electric Co., 525 Main St. Belleville, N 
Farnsworth Television & Radio orp., 3700 E. Pontiac St 
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100! | T | 10BP4 52| 349.50 | 8 No | No] 27] 5 | 6PM | 7.5] D| 25 ral oR Ts | No | REIF 
1075 C | 10BP4 52| 595.00 | 8 AM,FM | Yes| 31) 10 | 10PM | 7.5] D/ 25 mis ts | No | RRIF 
1240 c 12LP4 75 | 424.50 8 No | No| 25] 6 5 PM D| 25 i fe TS | No | RF-IF 
1275 c 12LP4 75 | 675.00 5 AM,FM | Yes} 32} 10 | 10 PM D| 25 male TS | No | RF-IF 
m a c TP400A | 300 | 795.00 8 No | No | 29) 5 | 10 PM P| 25 
ilot Radio Corp., 37-06 36t “* Isl t Vi. 
Rs és Deuce ae eres Sy 4, ¥. [PERT eee oa Te eee? t 3KP4 4 99.50 12 No 21 5 4ED 25 | Di 2 1 4 1] 2 i | 414 100 | RF R . pa — oes 
I a ea tale Mecsas i cxttain ah cbicog san event ovsecvenenasaicnsease Cc 3NP4 192 | 795.00 | 12 No | 35) 5 | I2ED Mi 2] !] 4] 3) 4) 3 | 3] 6 | 6 700 p. ee a | 4 ene 4.6 
ag soggy Co., Inc., 282 W. 25th St., New York, N. Yuu 115 T I5AP4 128 795.00 13 FM No 6 | (2)6PM D I | I I | | | 2 2 250 FB es ' 
adio Corp. of America, Vict iv., ee 
8 PCS 41 pp hcontbcia esi talnememmanill c 5TP4 300 | 895.00 | 13 No | No} 41} 5 | IZED pi 2] 1] 4] 3) 6455 | 2 ;tt | 4 | 530 | FB] DI | Yes | RT ve Ae SIF) 1,4,9a 
se give acsedegicnnstsvsnivvannidcbverssan T 10BP4 54 | 375.00 | 13 No | No| 30) 4 | 5x7PM 9} Dit] st 4] 3) 4 145 | 2 [65 | 2 320 | FB | DI | Yes | RT — one 
cess ohohviiarenic. 2 10BP4 54 | 750.00 | 13 |AM,FM,SW | Yes} 41) 6 | IZED 9} pi 2] 1] 4] 31 2] <5 | 2 [65 | 2 430 | FB | DI | Yes | RT BP ane 
aa ia abl Rac dcaanidectasdpncioatcinananetainen ¢ 5TP4 300 | 1195.00 | 13 |AM,FM,SW | No | 48) 9 | IZED P| 2] t] 4] 3] 2 [55 | 2 Jul | 3 530 | FB | DI | Yes | RT ~~ |e. 
721 TCS c 10BP4 54} 369.50 | 13 No | No/| 21| 4 | IZED 85} Di 2] 1] 3] 2135 | 2/1 [45 4 1 220 | FB | DI | Yes | RT a 4 e 
vas sssksPansintnsveal, ceneioaiede T 10BP4 54 | 325.00 | 13 No | No| 21) 4 |4x6ED a5 | DD} 2] ']| 3] 2/35) 2] 1 [45 | I 220 | FB | DI | Yes | RT — one 
ge a 88 eiahateh ccinsva svc Drcnb andar cnvcivbessvsteninesnsshasonasie ¢ 10BP4 54 | 595.00 | 13 AM,FM | Yes| 30} 7 | IZED g5 | D] 2] '/ 3] 2425] 2 | 1 [45 | I 345 | FB | DI | Yes | RT - 
So ose ns geavostiveceennann nec c 10BP4 54 | 675.00 | 13 AM,FM | Yes| 30} 7 | IZED 95} Di 2] 1] 3] 2425 | 2 |] 1 [45 | 1 345 | FB | DI | Yes A i 
Regal Electric Corp., 603 W. 130 St., New York, No Yeocccccccccsccsseeeeen 310 | T 10BP4 54 12 FM | No | 30| 4 |5x7PM 9} Di t] t] 4] 3) 4 [45 [| 2 [65 | 2 320 | FB | DI | Yes es 
emington Radio Corp., 80 Main St., White Plains, N. Y. 
—_ etebaeaatl ee  onisinaawnaianiin c 12JP4 72 | 695.00 8 FM | No| 26] 7 8 PM SE SRI CR SCRE Ae Eee | 300 | FB | R | Yes | CT | No 4b 
a ade sheissconisiosiusriiti acsernonienaal C | I5AP4 121 | 895.00 | 13 FM | No | 26] 7 8 PM e161 21 1h 2421 RTE Tae 300 | FB} R | Yes | CT } No 
a6 obese enseniadacvasoxvncinaguonnsnsichteiotoe T i2JP4 72 | 495.00 | 13 FM | No| 25| 6 8 PM 32 (RSPR Le eae ee aa e 300 | FB | R | Yes | CT = sine 
Remler Co., Ltd., 2101 Bryant St., San Francisco 10, Calif... ccc ¢ 10BP4 57 12 |AM,FM,SW | Yes} 27| 7 92} Di | ate saeeaees 320 | FB Yes pd on vie “a 40% 
Scott Radio Laboratories, 4541 Ravenswood Ave., Chicago 40, T 3NP4 192 645.00 12 No No 34 6 25 P 2 | 4 3 A & 1 8 7 225 Yes ° aa 
Sentinel Radio Corp., 2100 Dempster St., Evanston, Ill. - 
| > ae a eraceem = ERNE ae encode ccagtcinys alcsincratiatios S 10BP4 52 12 Me No | 23] 4 8 PM P : ‘ 3/2/1416 42 220 | FB : oe or ue | a. ; 


ee ai clea 6s bali dsnsctsn as ininiasisossiunndvsccasnionnieg Co Oey: eo LG Cs ar AEE Ee MOO 3) (3) (14) (5) (6X7) (19) ()@0(e) 2) 23) (4 28) (2027 (9) (29) (30) 2 


sensshccetnneeannmnemnendeudeientinssasra netsh SRE ESE LAL — AAT REE AROS San. ARE. AAO. 
Shevers, Inc., Harold, 33 W. 46th “St. PERE SNOT RU IMG ON oc kbck cots ssoessvesvanevs 930T CM }| I10BP4 52 * 11 No No 30 4 5 ED D I l I I | I Zz 2 y 4 320 RF 
Sightmaster Corp., 385 Norih Ave., New Rochelle, N. Y. cr 4a, 5b, 6 
EN ec oR, Ora iges (24 sce cat ia cesesasesdaioasi sede abehadaasesousésenseiinseaded? Ff 15JP4 120 995.00 13 AM, SW 26 4 PM 10 2 i 3 2 3 3 2 7 3 300 FB R Yes ree See 
iT 12JP4 85 395.00 13 AM 24 4 9 9 Mi 2 I I | | | I 3 | 250 FB R Yes RT 
is 10BP4 52 375.00 13 AM 5 | 6x9 PM 9 D 2 I | | | I I 3 | 250 FB R Yes RT 
12JP4 475.00 | 13 AM 5 | 4x6 PM 9} D 250 | FB} R | Yes | RT 
MN eerste pak cease pc bear east fae ates eaacx ian esy setenv ini obeieenmee Af 15JP4 130 595.00 13 AM 5 | 4x6PM 10 D 2 | | | | i I 3 I 250 FB R Yes i N sac 
+t Radio & Television Corp., 325 N. Hoyne Ave., Chicago 12....... 700A T 10BP4 54 325.00 13 No No 26 7 PM 9 Di 2 I 4 | 4 I | 8 4 275 FB R Yes ? 
arks-Withington Co., The, Jackson, Michigan a 
nen... eae ea Cc | 12LP4 72 | 694.95 | 12 AM,FM | Yes| 28) 5 | 10 io} Mi 2] 1] 4] 2] 3] 3] 2] 6] 3 | 265 | RE] R | Yes | TS _ i 
EM, 0 aa Oe ako areal save, acest deee tain Geobineatinivies ; Cc 10BP4 52 375.00 12 No No 28 5 10 10 Mj; 2 | 4 2 3 3 2 6 3 265 RF R Yes es 
Starrett Television Mfg. Corp., 601 West 26 St., N. Y. C., N. Y. aT 1 ¥ 
RN eee EF sn GST es Es coated oars Coc sahe 7 uate ovat abou lacsuuaridenestbnye 2 Cc 15AP4 118 1575.00 13 AM, FM Yes 42 8 12 ED 14 D 400 RF DI Yes 7 Yor 
NN eee Pa ek eh EA NS 2 Nessus adh saetsiees ead iobhawws Cc 12JP4 78 795.00 13 AM, FM Yes 29 8 12 ED 9 D 325 FB DI Yes R Yes 
Aa sgh dasdad asa scinen vebnondahanonnoidansibotanc ¢ 10BP4 52 | 325.00 | 13 No | No| 21) 5 5 PM 8.5 | D 300 | FB | DI | Yes | RT es 
Stewart Warner Corp., 1826 Diversey Parkway, Chicago 1/4, Ill 
Sg memintags poeta deere CS Bee es Ta Cc | 10FP4 61 | 375.00 | 12 No | No| 24| 5 | 6x9PM el Biist 21 #1 abe le leteds 170 | RF CT te pe 3,4,6 
asaya coiecs fac nsnansintensoteninivtinwesin C | 12KP4 82 | 650.00 | 12 AM | Yes} 24, 5 | 12 9) Djs] 5] 4] tf] tte tay se | 3 170 | RF oT ee | cae 
EN Sac ee eee Very koro aces Coats fap soodo ea does sacsestocaiisse sik costes T 1OBP4 él 325.00 12 No No 24 5 5 PM 9 D; 1.5 5 4 I | | | 8 3 170 RF CT ° - 
Stromberg-Carlson Co., 100 Carlso .. Rochester 3, N. Y. : 
TV 12H : ‘ee acl ae ee, T 12JP4 75 | 465.00 | 13 FM | No}; 26) 6 6 PM 71 Bi 2] +1 21 Ae Se Psd ee 300 | FB} Di | Yes | CT Me flere 4b, 5 
EN nf Od O I Ads Seiten stra eaters Syst capac na naaeiednonsesasedess S asuaddecsestuee Cc 12JP4 75 625.00 13 FM No 26 6 12 PM 9 D 2 I 3 | 3 ar 3 3 300 FB Di Yes CT Ne aoas 
ae a eanalsancsbsisaavaesdsammudsiviieavtaten 12JP4 75 | 985.00t; 13 |AM,FM,SW | Yes} 26) 6 12 PM 9} Di 2 | 3 | | 2 | 3 | 3 380 | FB | DI | Yes | CT ° ° 
Tech-Master Products Co., 123 Prince St., New York 12, N. Y. y 4b 
ee eee no es 5.02 ada cs vaiya¥iaesssavyseavssshiessesirec taba sscaceessnsdsasacsesessoncees K 10BP4 54 375.00 13 No No 30 4 ED 9 D 2 I 4 4 3 125 4 165 2 320 FB Yes RT es N 
a i acs giles Tentvadsiaiiie K 10BP4 52 198.50 13 No No 30 7 5 —D 9 D} 2 | 4 3 3 3 2 8 3 320 FB Yes RT | Yes one 
x B Y. 
= odin ms Les vs | vidicadoaehbaiahlin a T | 10BP4 60 12 No | No| 30] 8 | SED pi 2i at BL alal2t2t2i2 FB | DI | Yes | RT | No aap 1, 3, 5b, 6 
a Leah epee sis vsasssa sanded Sacease wns T ISAP4 120 | 595.00 12 No | No 23; 8 8 PM Di; 2 1) 5] 2] 2 I 1% 265 | FB | DI RT ° hi 
Eyl cag ani bach ohmic Lah rbiasDacvenes T 10BP4 60 | 269.50 | 12 No | No/| 30} 8 5 ED 1 Di eit) 6131272131812 225 | FB} DI | Yes | RT | No aap 
ae AOR Pe he bok oe T 12JP4 75 | 395.00 | 12 No | No| 23] 8 | 8PM D} z] t| 5] 2] 2] 1/2] 5 265 | FB | ODI aT | No | oy 
es actin ¢ 1OBP4 60 | 299.50 | 12 No | No| 30) 8 5 ED 1 Bl 2144 81 STS 14 ete 225 | FB} DI | Yes | RT | No one 
Telesonic Corp. of America, 212 Concord St., Brooklyn, NLY. 
661T-23- (0 eee ante sas ened T 10 375.00 7 FM | No| 23| 4 10 2; '] 4] t'] 4) 2701) 5 42 FB Yes 4a, Se, 6 
661T-23-12 ..... i 12 445.00 7 FM No 23 4 ; 10 } 2 | 4 | 4 2 | 5 2 FB Yes PB ° 
W. t., New rk, Y. 
~ a Corp L coduchaile betageh T 75P4 149.95 | 12 | No | 22} 4) 4PM | 1p} 2} 2] 3} 1] 4 it ieieylts 100 | RE| R | Yes | RT | No are 40,8 
TV-239 T | 10BP4 239.95 | 12 | No | | 20| 4 | 6x8 | |p} 2] t| 3] 1] 3] 3] t] 3 | 2 | 220 | FB] R | Yes } CT | No 
Television ly Co. wick Av klyn 6, N. Y. | Poe ey od re (24 
e eer ree y Co., 540 Bushy ick Ave., Brooklyn 6, N ik ane - on oe em | | hel 6 | tote lol 2} 1} of 3} 27-4 ]}2]t243 | 300 | FB CT No 1, 5a 
F-101-S | K 10BP4 | 652 | 229.50*| 13 | No | | 30) 5 | 12PM 1p] 2] +] 6] 3/3] 41242 43 | 300 | FB RT | No 
F-121-C K 12JP4 | 75 | 303.10* | 13 FM | 30/ 5 | 12PM Bieter etetaeaeeecak oe 300 | FB CT | No 
F-121-S K | 75 | 259.50* | 13 No | 30 5 | 12PM Si 21 tl 41 ShSL ELST SETS 300 | FB RT | No 
F-151-C K ISAP4 120 393.10* 13 FM 30 5 12 PM D 2 | 6 3 2 | 7 2 3 300 | FB } CT No 
F-151-S K ISAP4 120 345.50* 13 No 30 5 12 PM D 2 | 6 3 3 | 2 2 3 300 FB RT No 
P-520 K 5TP4 520 1299.00 13 FM 36 6 12 PM 27 P 2 | é 3 4 3 2 7 6 FB c Ye cT No . 4b.5 
Television Development Labs, Inc., 252 W. 64th St., New York 23 820A T 1OHP4 | 52 295.00 7 No No va 7 PM 5 D 2 | 3 | i | 2 4 i | 280 RF ) RT | Ne .9¢ 
TELvision Laboratories, Inc., 542 N. Parkside Ave., Chicago 44, Ill. 
TR 7-1 T 7GP4 25 174.50 | 5 No 2! 6 5 PM 45 D 
TR 10-1 T IOHP4 52 286.00 5 No No 2\ 6 5 PM D 
Televista Corp. of America, 114 E. 16th St., New York 3 MC-100 T 10BP4 115 550.00 13 No No 30 7 &PM D 
Televue Corp. of America, 339 Laurel Ave., Lakewood, N. J. 
Dual CO | I5AP4 121 1095.00 D 
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RA-103-A2 (Savoy) .... 
RA-103-A3 (Chatham) 
RA-103-A4 (Sutton) .. 
RA-105-Al (Stratford) 
RA-105-A2 (Westbury) 


Duval Radio & Television Corp., 423 Grove St., Jersey City 2, N. J.......15C2 


Electro Technical coca 1432 N. Broad St., cbieseietcuel ty ees 
10-A-Telekit 


I rR late acide tv vu vs nie eovits Gabber odovsvvursdissoriendesvoxs 
oe Radio & inpzicints Corp., it Eighth Ave., New York II, N. Y. 
Iu Se ae en ee 
585 . Pecan ePRIY 5 68s vos Wieccsoce Rs livas yscbarnovte ieee 
Espey Mfg. ‘Ce. 528 E. 72nd St... New York 21, N. Y. Sant VOR 
Fada Radio & Electric Co., 525 Main St., Belleville, N. oli ee eee 


Farnsworth Television & Radio iain 3700 E. Pontiac ih Fort eee 1, Ind. 
Capehart—501-P oo... 
Farnsworth—65 | - Pp 
Farnsworth—V-260 ...... 

Federal Television — 210 E. Oth St, New York 3, N. * 
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General Electric Co., Receiver Div., Electronics Park, Syracuse, N. 
802-D 


Hallicrafters Co., The, 4401 W. 5th Ave., scaeiinas 24, Ill. 
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ct ote sedi es pile les xidsdvesvvensiaiasieteivcborucestesbiiss Bree PON mats 
Hoffman Radio Corp., 3761 S. Hill St., Los — 7, Calif. 

CT-800 

CT-801 


Howard Radio Co., 1735 Belmont Ave., Chicago 13, Ill...... . 481-475 TV 


Industrial Television, Inc., 359 Lexington Ave., Clifton, N. J. 
SE EM a ee as rshiccsayeqes use tv akgpecasdisvsuts 
PND ig 6a fod onc is 5G abr chatass ia skskcssvisiaaesdosnses 

International Television ee 745 5th Ave., New York, N. Y. 
kt Ae eee 
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Mars Television, Inc., 29-05 40th Rd., Long Island wien N. Y. 
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NE I Neen yc es ast ga eeGl dL 1LiuadosBavsavesenstdetiovans devote rae 
National Co., Inc., 61 Sherman St., Malden 48, Mass......... ee WVs7 
New England Television Co., 544 E. 6th St., New York 9, N. Y.............Custom 
Nielsen Television Corp., Newtown Ave., Norwalk, Conn. 

SER cet ica euse dase os cataciiean int ote tuceeecibsd ei sivuddvasvouvedvesdeadevetouyints 

MIE a researc AY AAs evs sy chee AGNdersccvevsvevidniensceseesseest Mee 
Nobell Mfg. Co., 517 W. 47th St., New York 19, N. Yuu... Ee ae 481 


Olympic Radio & Television, Inc., 3401-19 38th Ave., L. I. C., N. Y. 
IIE tnt ee ce AG eerste poe-aik oi Gia ww ucts ovecesapakdenes iveissdsadasiastesesvivdss causvdsses 
Mee WN ete os ys d sds rctasasescsbeis dasa séacasst save oxessinoucsavelove 
Philco Corp., Tioga & C Sts., Philadelphia 34, Pa. 
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240 
200 


aw 


Snax 


ADAZR 


CT 
CT 
CT 
CT 


RT 
RT 


TS 
TS 


RT 


RT 


RT 
TS 


RT 
RT 
RT 


None 
Vv & SIF 
V & SIF 
None 
None 4b 
RF-IF 3,4, 6 
RF-IF 
4b 
4b, 5b 
IF 3, 5b, 7,8 
None 
RF-IF 
Ab, 5c, 6, 7 
None I 
None 
VIF 3, 4b. 5a 
VIF 
VIF 


SIF 


None 


None 


RF-IF 
RF-IF 
RF-IF 
RF-IF 


Arif 


3, 4b, 5a 


1,3, 4b 


4b, 5, 5b 


4,7 


4a, 5c 


1,3, 5,6 


4,9a 


CF ccc ee eee ees eeeeseeesanen eee e sense eee ee eens se sss sete E EEE EE ESSE ESTES EESEEESE ESHER EEE EEE EEE E SEES EEE EE EES Ne IAT td I/II. 2 AM, TM es Th ie} '4 OY ies 4 Vv avy wnt we twee ee aoe aa 
800 Series Cc 12J5P4 78 | 795.00 13 AM,FM | Yes| 29) 8 12 ED 9} D 325 | FB} DI | Yes RT | Yes 
300 Series ¢ 10BP4 52 | 325.00 13 No | No 21, 5 5 PM 8.5) D 300 | FB DI | Yes RT | Yes 
Stewart Warner Corp., 1826 Diversey Parkway, Chicago 14, Ml. IF 346 
AVC.| GC 1OFP4 él 375.00 12 No No 24 5 | 6x9 PM 9 D{ 1.5 5 4 ! | I | 8 3 170 RF Ci No aye iat) 
AVC R-I 4 12KP4 82 | 650.00 12 AM | Yes| 24) 5 12 9} DI IS] 5] 4 1 i 1 | 8 | 3 170 RF CT | No ie 
AVT-| T 1OBP4 61 | 325.00 | 12 No | No| 24, 5 | 5PM 9) piis}] 5] 4) t] af eudals 3 170 | RE CT | No | RF- 
Stromberg-Carlson Co., 100 Carlson Rd., Rochester 3, N. Y. 4b. 5 
i a ee oS SIN a hs ovabca nts avyaiwaubensvids soba snantat sepee T 12JP4 75 465.00 13} FM No 28 6 6PM 9 D 2 i 3 i 3 2 | 3 3 300 rb Di Yes CT No None ' 
Gs ycauevinionnmuioin-aninpcan ue ft @ 1 75 | 625.00t| 13 FM | No| 26, 6 | 12PM 9} pi 2] +] 3] t] 342747413 43 | 300 | FB] DI | Yes | CT | No | None 
is cticcucdingsditsvanavonrvbosenp 12JP4 75 | 985.00t} 13 |AM,FM,SW | Yes} 26, 6 | 12PM 9/ vp] 2} +] 3} t+] #]2]¢t 3 {3 | 380 | FB] DI | Yes | CT | No | None 
Tech-Master Products Co., 123 Prince St., New York 12, ee ae 4b : 
Ne a a S25 po vo a recs dca da au eck Vavesieb Peaesduaeezbe sak cs cvoessves vectsavaveodsaves K 10BP4 54 375.00 13 No No 30 4 ED 9 D 2 l 4 4 3 125 4 65 2 320 FB Yes RT Yes 
eee rN od asada vasidounev eves sensevshouesoe : K 10BP4 52 198.50 13 No No 30 7 5ED 9 D 2 I 4 3 3 3 2 8 3 320 FB Yes RT Yes None 
Tele King Corp., 601 W. 26th St., New York I, N. Y 1.3. 5b, 6 
RI Feel re ny ceric ok ch dig ss ioaan codes sausaced cose acavesebsdsevdssessodesenecsdeesone v 10BP4 60 12 No No 30 8 5 ED D 2 | 5 3 | 2 2 2 2 FB DI Yes RT No None 13,90, 
BM100 T 1SAP4 120 | 595.00 | 12 No | No| 23] 8 8 PM Or 2141 81 aie ia ies 265 | FB | DI RT | No | RF-IF 
210W T 1OBP4 60 | 269.50 | 12 No | No| 30} 8 | 5ED 9} pi 2| 1] 5] 3/ 2] 242] 8 4] 2 =| 225 | FBI DI | Yes | RT | No | None 
as acicuiptb sashstbdnavoses saris citaxnvavniveenssioe T 12UP4 75 | 395.00 | 12 No | No| 23] 8 8 PM Si si ai 8134722 i Sis 265 | FB | ODI RT | No | RF-IF 
310W S 10BP4 60 299.50 12 No | No 30 8 5 ED 9} D}] 2 | 5 3 2 2 2 8 2 225 FB | DI Yes RT | No None 
Telesonic Rote. of America, 212 Concord St., Brooklyn, N. Y en 
661T- T 10 375.00 7 FM | No 23| 4 10 2 1 4ia1°@18 1 5 | 2 FB Yes No @, 96; 
6617-23-12 T 12 445.00 7 FM | No 23| 4 10 2 I 4} 1] 4] 2 | 5 | 2 FB Yes | PB | No 
Tele Tone Radio Corp., 540 W. 58th St., New York, N. Y IF ia 
TV-149 Tr 7JIP4 149.95 12 No 22 4 4PM D 2 2 3 | 4 I | 4 3 100 RF R Yes RT No RF- ' 
TV-239 T 10BP4 239.95 12 No 20 4 | 6x8 D 2 l 3 | 3 3 | 3 2 220 FB R Yes Cr No RF-IF 
Television Assembly Co., 540 Bushwick Ave., Brooklyn 6, N. Y |. 5a 
ee cy chev sesopsavacuinadesdesvucassiocsinestcesbuenosnior K 10BP4 52 | 273.10*| 13 FM 30; 5 | 12PM Bi ei 42 2190213 4987 8 ED 300 | FB CT | No ' 
K 10BP4 52 | 229.50*| 13 No 30; 5 12 PM Di} 2 | 1-312 | ,i1219 300 | FB RT | No 
K 12JP4 75 303.10* 13 FM 30 5 12 PM D 2 | 6 3 3 | 2 2 3 300 FB CT No 
K 75 259.50* 13 No 30 5 12 PM D 2 I 6 3 3 | 2 2 3 300 FB RT No 
K 1SAP4 120 | 393.10* | 13 FM 30; 5 12 PM D| 2 i os S312 1 712748 300 | FB CT | No 
K I5AP4 120 345.50* 13 No 30 5 12 PM D 2 | 6 3 3 | 2 2 3 300 FB RT No 
K 5TP4 520 1299.00 13 FM 36 6 12 PM 27 P 2 | 6 3 4 3 2 7 r) FB DI Yes CT No 1 4b.8 
Pikeviaion Development Labs, Inc., 252 W. 64th St., New York 23............ 820A X 1OHP4 52 295.00 7 No No 21 7 PM 5 D 2 H 3 H i { 2 4 i 280 RF RT No IF sr Se 
TELvision Laboratories, Inc., 542 N. Parkside Ave., Chicago 44, Ill. 4b. 5 
I ee eA ee Ont cde Sdecessapcetsecasessessuvedndedascsccbedeseaneddseceoesesd T 7GP4 25 174.50 5 No 21 6 5PM 4.5 D 2 | 3 1 Z | | 2 180 RF DI Yes RT Yes IF 1c 
I ct ee NE nN vac catusiusdenaceiesenovsdansevdseniosnsbies T 1OHP4 52 286.00 5 No No 21 6 5 PM Di 2 | 3 | 2 | | 2 180 RF } DI Yes RT | Yes IF js 
Televista Corp. of America, 114 E. 16th St., New York 3....00...00000000.. MC.- 100 T 1OBP4 115 550.00 13 No No 30 7 6PM D 2 | 4 3 2 3 2 9 2 320 FB DI Yes RT Yes , 
Televue Corp. of America, 339 Laurel Ave., Lakewood, N. J. ' 
Dual 15 CO | I5AP4 121 1095.00 13 FM 38 7 12 14 D 2 | 4 2 | 3 1 3 2 350 FB Yes CT No None 
Theatre C | I5AP4 130 | 1250.00 | 13 AM,FM | Yes| 46| 7 |(2)12 4} bo} 2] t] 4] 2] 113 ]t4 3 | 2 +4|350 | FB Yes | CT | No | None 
Tradio, Inc., 1001 First Ave., Asbury Park, N. Joo... Tradio-Vision No. 9 co 5TP4 24192} 1995.00 13 No No 38 4 12 ED 27 P 3 8 8 450 FB Yes RT | Yes None 
Transvision Inc., 460 North Ave., New Rochelle, N. Y. 
7BL K 7EP4 50 185.00 12 FM 18 6 &PM ae D 2 | 3 | 2 | | 4 2 250 TR R RT Yes None 
1OBL K | 10BP4 110 | 299.00 | 12 FM 22| 5 | 8PM 91 pi} 2] +] 3} 2t:t uted 72 tos | re! e RT | Yes | None 
a ie tates lh oe i25P4 75 | 299.00 | 12 FM 22| 5 | 6x8 9/ pi 2/ +] 3/ 27 1] 1 | te] 7 | 2 «[as | ee] eR RT | Yes | None 
I as, ides oc ulsaasieceadsobasvecaybunseooonas K 12FP4 75 246.00 12 FM, SW 22 4 | 6x8 9 D 2 | 3 2 l | | i 4 Zz 275 FB R CT Yes None 
U. S. Television Mfg. Corp., 3 W. 6Ist St., New York 23, N. Y. 9 
TIPO cS re De occ seed sasnovavacvosssancecssoasadsdsvoscseconedeacios Cc 12JP4 795.00 13 AM, FM Yes 36 5 6&12 PM 10 D 2 1 a 3 3 2 I 3 2 300 FB DI Yes RT 
Ne Gr Te ee ay caeagdedacdvayestseseadereeabeensvaieve I5AP4 121 1495.00 13 AM, FM Yes 36 5 6&12PM 10 D 2 1 4 3 3 2 | 3 2 300 FB Di Yes RT 
os asussiiescbnsadnaicchsdeceosndssessvovbsdsvavetensseaaren CO | 5TP4 | 20,200} 2495.00 12 No No 8 12 27} Pi 2 i 7 Sie s 2 7|9 400 RF | DI | Yes RT | Yes | RF-IF 
ec ce i souuigouse bese dau'vsnccosevabacanssnguenecss co 5TP4 1595.00 AM, FM, SW 32 6 12 27 P 2 I 3 3 2 3 2 7 8 450 RF DI Yes RT Yes 
NI NF Nay kdunadgeocacbadgncdudedscbecnaduesetsad ves A co 5TP4 675 1795.00 AM, FM, SW No 32 6 12 27 P 2 | 3 3 2 3 y 4 7 8 450 RF DI Yes RT Yes 
TORE Sr ET cccnncbad ava cekacddnavesdacsbavancenndcnaes Cc 5TP4 355 1795.00 AM, FM, SW Yes 32 6 12 27 P 2 | 3 3 2 3 2 6 8 450 RF DI Yes RT Yes 
ee Nc a ee op ceycusedeccestuudecoadesyucvsntaubesarcosdevedesdveccedes T 63 375.00 13 No 23 4+ 5x7 10 D 2 | 4 3 3 2 | 3 2 250 FB DI Yes RT 
ac laies CE a Rey SCE TE RTE OLED COROT PEP OM EP OPER TERE See T 12JP4 445.00 13 No 23 4 | 5x7 10 D 2 | 4 3 3 2 | 3 2 250 FB DI Yes RT 
er a i no sn evntwoseiveeses T I5AP4 121 895.00 13 No 23 a 6PM 10 D 2 | a 3 3 2 I 3 2 250 FB DI Yes RT 
Videodyne, Inc., 33 Jefferson St., Stamford, Conn. 
TN te say cvede vhetgrtaseese bf 1OFP4 58 399.50 12 FM No 24 3 4x6 D | | 4 2 3 3 | 4 | 250 FB-; DI Yes CT No None 
To sacagiecsisnsesuccancasioncsises T 12NP4 72 | 499.50 | 12 FM | No] 26] 3 | 4x6 i} «t] 4] 2] 3) 3 } 14 414 1250 | FB] DI | Yes | CT | No | None 
Ne ecaisbvacdasconease eto: T 12JP4 58 369.50 12 FM No 26 3 4x6 D | | 4 2 3 3 | a I 250 FB Di Yes RT No None 
eee su knascdaausenecacssdees T 12JP4 72 469.50 12 FM No 26 3 4x6 D l | 4 2 3 3 I 4 | 250 FB DI Yes RT No None 
Westinghouse Electric Corp., 1354 Susquehanna / Ave., » Sunbury, F ‘Pa, 
assis beh per nwt 2 10BP4 52 | 485.00 8 No | No] 26] 5 6PM 7/ vi 2] t] 3] 2] 3] 24141] 5 | 3 %|275 | FB] R | Yes | TS | No | RF-IF 3,4,6 
RR Eh SR ae eet 12 Sao CER ree PRET, Soh Oe PRR RNR T 10 12 No No 27 5 6ED D 2 | 5 2 2 12.5 2 | 6.5 3 260 FB R Yes RT No RF-IF 


Companies not listed due to incomplete prices or data received after deadline are: John Meck Industries, Inc., Plymouth, Ind.; Universal Television Co., Brooklyn, N. Y.; Muntz Television, Packard-Bell Co., and Symphony Radio & Television Co., all of Los Angeles. 


C—Console CM—Custom DI—Discriminator P—Projected image RT—Rotary Tap i—Installed by dealer 4b—Parts guaranteed 90 days 6—Installation costs up to $75.00 
CO—Commercial ED—Electrodynamic PB—Push-button SIF—Sound Intermediate Frequency 2—Installed by manufacturer 5—Pix tube guaranteed one year 7—Installation costs more than $75.00 

K—Kit T—Table FB—Flyback : PM—Permanent Magnet TR—Transformer 3—Installed by authorized service company 5a—Pix tube guaranteed 90 days 8—Console models only 

CT—Continuous 1F—Intermediate Frequency R—Ratio TS—Turret Switch 4—Parts and tubes guaranteed one year 5b—Pix tube guarantee prorated over one year 9—Installation costs and guarantee periods vary 
D—Direct View M—Mirror reflected image RF—Radio Frequency VIF—Video Intermediate Frequency 4a—Parts guaranteed one year 5c—Manufacturers guarantee on pix tube Ja—lInstallation cost depends on models purchased 


Belmont Ave., 
359 Lexington Ave., 


Pioward adio o., 

Industrial Television, Inc 
IT-1IR 
IT-13R Essex-20 

International Television Corp., 745 5th Ave., 
C-15 
C-36 
D-10 
D-12 
D-15 
DP-24 
T 
S-10 

Magnavox Co., 
CT214 
CT214 

Mars Television, Inc., 29- 05 40th Rd., ie Island City, N. Y. 
1200 Custom 
1500 Custom ....... 

Motorola, Inc., 4545 Augusta Blvd. Chicago 51, ill. 

VFI03 
Ai 
VTIO5 . 

ae 

Multiple Television Mig. Ge. 987 Hegeman Ave., Brooklyn 8, N.Y. 
M1500 . 
M2000 ...... ; 

National Co., Inc., 61 Sherman St., Malden 48, Mass........ 

New England Television Co., 544 E. 6th St., New York 9, N. Y. 

Nielsen Television Corp., Newtown Ave., Norwalk, Conn. 
1018-A .. 
1019-TRP .......... 

Nobell Mfg. Co., 517 W. 47th St., “New York 19, N.Y... 

Olympic Radio & Television, Inc., 3401-19 38th Ave., L. ae, % 
922 
RTU-3 Duplicator 

Philco ve scales & C Sts., 

700 . 


icago 


Clifton, N. J. 


New York, N. Y. 


The, Fort Wayne 4, Ind, 


1-7 
Custom 


ox lds 34, Pa. 


2500 . 
Pilot Radio Corp., 37-06 36th St., Long Island City 1, N. Y. 
TV-37 
TV-42 
Pioneer Television Co. Inc., 282 W. 25th St., New York, N. Y. 
Radio Corp. of America, RCA Victor oe Camden, N. J. 
8 PCS 41 


OSE een 
Regal Electric Corp., 603 W. 130 St., New York, N. Yoo... 
Remington Radio Corp., 80 Main St., White Plains, N. Y. 


Remler Co., ‘Litd., 2101 Bryant St., San Francisco 10, Calif............ ine 
Scott Radio Laboratories, 4541 Ravenswood Ave., Chicago 40, Ill. 
Sentinel Radio Corp., 2100 Dempster St., Evanston, Ill. 
402-CV 
Foc cc soc, sda csesuwinentsesvaises 


pte el an me ae anh meena meme 


Shevers, Inc., Harold, 33 W. 46th St., New York 19, N. Y.... 
Sightmaster Corp., 385 North Ave., New Rochelle, N. Y. 
Americana 


10 S-1 


15 S-I 

Sonora Radio & Television Corp., 325 N. Hoyne Ave., Chicago 12. 
Sparks-Withington Co., The, Jackson, Michigan 

Sparton 4900TV 

Sparton 4940TV 

Starrett Television Mfg. Corp., 601 West 26 St., N. Y. C., N. Y. 

1510 

800 Series 

300 Series 


a. Se ek 


Co | 


COLO ae 


| 1145.00 | 13 FM | 
CO| 20BP4 234| 1570.00¢| 13 FM | 
CO} I5AP4 13 AM, FM 
CO| 5TP4 | 972 13 AM, FM 
T | I0BP4 | 13 No | 
T | 125P4 | 13 No | 
C | I5SAP4 | 13 | AM, FM, SW | 
C | 5TP4 | 432) 13 | AM, FM, SW | 
T | 7JP4 | 12 No | 
T | 10BP4 | 12 No | 
T 1OFP4 | = 63 | 12 | No | 
C | i2kPa | 82) 12 No | 
| | 
tT | 125P4 | 80) 499.00 | 13 | No | 
T | I5AP4 | 130| 695.00 | 13 | No | 
C | 10BP4 | 54] 495.00 | 12 | AM, FM 
T 75P4 26} 179.95 | 12 | No 
T | 10BP4 | 54) 279.95 | 12 | No | 
C | 10BP4 | 54] 325.00 | 12 | No | 
CO} 15sAP4 | 130) 875.00 | 13 | No | 
CO} 20BP4 236 | 1595.00 | 13 No 
T 7J5P4 | 199.50 | 13 No 
C | I5AP4 132 2000.00f| 13 | AM, FM, SW 
C | 10BP4 ae | 449.00 | 13 No 
C | 10BP4 65| 595.00 | 13 AM, FM 
T 10BP4 | 375.00 | 12 No 
T 10BP4 54 | 295.00 | 12 No 
T 10BP4 52 | 245.00 No 
T 75P4 199.50 | 8 No 
T 10BP4 52| 349.50 | 8 No 
C | 10BP4 52| 595.00 | 8 AM, FM 
C | 12LP4 75| 42450} 8 No 
C | 12LP4 75| 675.00 | 8 AM, FM 
C | TP400A} 300} 795.00 | 8 No 
T 3KP4 6| 99.50 | 12 No 
S 3NP4 192 | 795.00 | 12 
T | 15AP4 128 | 795.00 | 13 FM 
C 5TP4 300 | 895.00 | 13 No 
T 10BP4 54 | 375.00 | 13 No 
C | 10BP4 54 | 750.00 | 13 |AM,FM,SW 
S 5TP4 300 | 1195.00 | 13 |AM,FM,SW 
C | 10BP4 54 | 369.50 | 13 No 
T 10BP4 54 | 325.00 | 13 No 
C | 10BP4 54 | 595.00 | 13 AM, FM 
C | 10BP4 54 | 675.00 | 13 AM, FM 
T 10BP4 54 12 FM 
C | 12JP4 72 | 695.00 | 8 FM 
C | 15AP4 121 | 895.00 | 13 FM 
T 12J5P4 72 | 495.00 | 13 FM 
Cc | 10BP4 57 12. |AM, FM, SW 
T 3NP4 192 | 645.00 | 12 No 
¢ 10BP4 52 2 No 
75P4 189.95 
+). - 3 
CM | 10BP4 52 ” it | No | 
T | 15UP4 120} 995.00 | 13)  AM,SW | 
T 12JP4 85 | 395.00 | 13 AM | 
T 10BP4 52 | 375.00 | 13 AM | 
12JP4 475.00 | 13 AM | 
T 15JP4 130 | 595.00 | 13 AM | 
T 10BP4 54 | 325.00 | 13 | No 
C | 12LP4 72} 694.95 | 12. | AM,FM 
C | 10BP4 52 | 375.00 | 12 No 
C | I5AP4 118 | 1575.00 | 13 AM, FM 
C | 12JNP4 78 | 795.00 | 13 AM, FM 
C | 10BP4 52 | 325.00 | 13 No 
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350 


265 
450 
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265 
265 
450 
150 
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110 
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150 
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430 
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No 
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No 


Yes 
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Yes 
Yes 
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SIF 


None 


None 


RF-IF 
RF-IF 
RF-IF 
RF-IF 
RF-IF 
RF-IF 


None 
RF-IF 


None 


V & SIF 


None 


SIF 
None 
None 


None 


None 


RF-IF 
RF-IF 


1,3, 4b 


4b, 5, 5b 


4,7 


4a, 5c 
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